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od Lk A Guide to Management Decisions 


by RUSSELL B. READ 


Planning Director, Westinghouse Electric Corporation, Pittsburgh, Pennsylvania 


Contract, 
ntant, Col 

Towa. Ie Examples of the practical use of return on investment in the direction 
Braduation of improving divisional operating performance are not lacking in this 
ud, Minn paper, presented first at the Eastern States Regional Cost Conference 
, in March, which also tackles the problem of what investment base to 


use from a company viewpoint and how to divide it to serve equally 
3 well for units within the company. The latter portion of the article 
Ne Method, emphasizes the use of prospective return on investment to facilitate 
planning of operations and capital investments. 


= one THE PURPOSE of any private business operations is to produce profits, 

the basis for measuring profits is a matter of some importance. I believe 
there can be no argument that the only final guage of profitability over the 
= long-term is the relationship of the profits to the investment required to pro- 


Michigan) 

®, Det, f duce them, that is, return on investment. This is certainly the basis of measure- 
* pee ment on which investors and creditors rely. And it obviously does not come as 
his peemst | news to the chief executive of any corporation who must face a board of di- 


rectors from time to time. 

Yet the most commonly used basis for measuring the profit rate of a business 
vivol Dax | has been the profit margin, that is, the ratio of profits to sales. I believe it will 
Accept 1 be agreed that operating managers, at least those below the top management, 
as dt | have been principally concerned with profit margins and relatively uncon- 
imity f= | cerned with return on investment. This is, perhaps, natural, in that operating 
managers generally have not been concerned with the acquisition of capital. 
Therefore, they have not been inclined to include it as a consideration in the 
ae measurement of profits. This has produced the anomalous situation in which 
those who supply the money for a business are expecting a result measured on 
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on another. 

This can result in serious misplanning. A failure on the part of operating 
managements to relate volume and profit performance to the capital required 
to produce it can easily result in excessive plant investment and abnormally high 
inventories. Also, in cases in which several lines of product are produced by 
the same company, the emphasis given the various lines can be badly planned 
if margin constitutes the only basis of measurement. 


Investment Base Used In Calculating Return 


Before we go much further in this discussion, it will be well to define th 
investment base used in computing the return ratio. There are several way 
in which return can be stated. Perhaps the one most commonly thought of § 
return on net worth. This, obviously, is the return in which the investor § 
interested, since it represents the return on his investment. But return on ng 
worth as a device for measuring operating performance is not generally useful, 
particularly if some of the capital is supplied by loan. 

We might then look at return on net resources, considering as the base the 
aggregate of the long-term debt and the stockholders’ equity. Here again, the 
picture is not complete, because of funds represented by short-term liabilities, 
The logical step seems to be to turn to the other side of the balance sheet and 
consider total assets as the base against which profits might be computed. Since 
the operating managers of the several units of a company have little control 
over the sources of outside capital, it seems logical that the base to be used in 
the measurement of their performance would be the total of the assets under 
their direction, regardless of the source from which the funds were derived 
This base for measurement of return also squares best with the responsibility 
assigned to operating managers for the profitable employment of the assets e 
trusted to them. It has the further advantage of stating performance in a mannet 
which lends readily to comparison with that of other operating divisions o 


competitive companies. Therefore, for purposes of this discussion, I will + 


sume that total assets constitutes an acceptable investment base. 

A question—and a controversial one—is whether total assets, as used as the 
base for calculating return, should include fixed assets at the gross figure @ 
net of depreciation. The evidence seems to be that most companies measufing 
return on assets, include fixed assets at gross value, that is, original book value 
In my company, where comparisons are made between operating divisions an 
between competitor companies, we follow this practice as a means of injecting 
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one basis, while those who employ the money are striving for a result measured 
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a rough adjustment factor. It provides some equalization of facility values of 
the different divisions or companies—equalization between those with old 
plants built at relatively low cost and those with new plants built at high cost. 

By dealing with all plant values at gross, the distortion arising in asset base 
is somewhat reduced. I concede that the practice may have the effect of penal- 
izing the newer plants for which the asset values are stated in dollars of con- 
siderably less value than those of the older plants. On the other hand, in 
theory at least, the new facilities are relatively more efficient than the old. 
Whether you value the fixed asset content at gross or net is probably a matter 
which can be decided only upon examination of the situation in your own 
company. In our case, as stated above, we use the gross figure. A number of 
other companies follow this practice, possibly because it seems to represent the 
more useful alternative. 


Return on Investment—and Divisional Operation 


So far we have discussed some of the questions involved in the selection of 
the investment base and not the difficulties involved in segregating the overall 
assets to the various divisions or product groups of the company. In multi- 
product or raulti-plant situations, these difficulties have probably presented the 
greatest obstacle in employing the return on investment concept. Obviously, the 
effectiveness of using return on assets as a device for measuring the operating 
performance of any unit of the company depends largely on the accuracy with 
which the assets applying to that unit can be stated. There can be no confidence 
in the return ratio if the assets base is not valid. The best conceived plan that 
uses return on investment as an operating guide will be wrecked if the means 
of developing the asset base are not carefully worked out. The problems in- 
volved here will depend largely upon the extent to which the accounts, both 
income and asset, have been decentralized to correspond with the decentraliza- 
tion of operating responsibility. 

In Westinghouse, we have gone most of the way toward decentralization and 
our accounting operations are decentralized accordingly. Thus, for Division A, 
the division manager is completely responsible for the profitable management 
of the assets of the division and the accounting manager of Division A main- 
tains the complete books of account for the division. He prepares income state- 
ments and balance sheets in very much the same manner as the chief accountant 
of an independent company would. There are a few special rules to this game, 
as we play it, which I will briefly mention. Among these the first to be noted 
are that decentralized operating divisions do not actually carry in their bank 
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RELATIONSHIP BETWEEN PROFIT MARGINS 
AND ASSET TURNOVER 
(AT 20% STANDARD OPERATING PROFIT TO TOTAL ASSETS 
TOTAL ASSET TURNOVER 
($ SALES PER $1.00 ASSETS) 


2 4 6 8 0 2 4 6 BW 2 22 4 6B 
OPERATING PROFIT MARGIN (% OPERATING PROFIT TO SALES) 


EXHIBIT 1 


accounts the cash figures appearing on their balance sheets, nor do they, in all 
cases, have their accounts receivable on their own books. These amounts cn 
usually be determined by formula in a manner reasonably representative of the 
balances required to support the volume of business which they are doing. 

The simplest description of our method is that we have theoretically ap 
italized each division. In effect, each division is established as a separate finan 
cial entity, so that the balance in its cash account is determined by the flowaf 
income and outgo. Thus, its hypothetical cash account reacts to the same fons 
as those affecting a separate company. It is increased by net earnings, by depre 
ciation, by loans from the corporation, or by reductions in other working ap 
ital accounts. On the other hand, it is decreased by losses, by ‘‘dividends” paid 
to the corporation based on the capitalization of the division, by repayment of 
loans, or by increases in other fixed asset or working capital accounts. 

In other words, a relationship is established between the operating divisions 
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and the corporation in which the corporation is in the position of stockholder 
and, in some cases, that of creditor. It is still necessary, of course, to set mini- 
mums below which the hypothetical cash accounts of the divisions are not per- 


1 mitted to fall. Under this system, there remains a small residue of assets un- 


allocated to the operating divisions but the amount of this residue has not been 
significant. 

Some people feel that this practice of theoretically capitalizing the operating 
divisions assutes a more realistic “cash” account and consequently a more valid 
total asset base for use in calculating return on assets. They also feel that it 
helps create in the divisions an attitude of entrepreneurship which would 
otherwise not exist. I believe the practice does have these advantages but it 
also possesses an artificiality in that there is, of course, no “market price” 
against which the earnings and “dividends” of the divisions can be measured. 
Return on assets, however, rather than “dividend” record, is still the prime 
measure, and the procedure involving theoretical capitalization, “dividends,” 
and “loans” is justified if it helps produce a more valid total assets base. 

If the company is a multi-plant or multi-product one, it may find that a 
shift to the return on investment concept of measuring performance may re- 
quite some rather fundamental internal policy changes. One example of this is 
in the matter of interdivisional shipments, e.g., castings from the foundry divi- 
sion which may go into the product of several other divisions. To cite West- 
inghouse experience again, it was long our practice to transfer such shipments 
at cost. We let the profit element, if any, be reflected in the operating state- 
ment of the divisions making the ultimate sale to the customer. With the 
shift to return on investment as the measure of profits, it became obvious that 
the foundry manager, having no profit, would soon be looking for a new job. 
On the othe: hand, the assembly divisions were getting credit for profit pro- 
duced by assets not charged to their operation. 

For this and other reasons, we adopted a policy under which these inter- 
unit transactions would be handled on a competitive price basis. This estab- 
lishes a supplier-customer relationship, in which the supplying division has to 
be competitive in all respects with outside suppliers. The customer has the 
tight to place his business elsewhere if the supplying division does not measure 
up to competition. This has had some rather “eye-opening” results—all to the 
good. Some rather complicated accounting is required at the corporate level to 
eliminate interunit sales, to see that profit for the corporation is reported when 
the ultimate sale is made, and to assure that inventories are properly valued. 
But it is no more complex than the accounting required on the former transfer- 
at-cost basis. 
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accounts the cash figures appearing on their balance sheets, nor do they, in all 
cases, have their accounts receivable on their own books. These amounts can 
usually be determined by formula in a manner reasonably representative of the 
balances required to support the volume of business which they are doing. 

The simplest description of our method is that we have theoretically cap- 
italized each division. In effect, each division is established as a separate finan- 
cial entity, so that the balance in its cash account is determined by the flow of 
income and outgo. Thus, its hypothetical cash account reacts to the same forces 
as those affecting a separate company. It is increased by net earnings, by depre 
ciation, by loans from the corporation, or by reductions in other working ap 
ital accounts. On the other hand, it is decreased by losses, by “‘dividends” paid 
to the corporation based on the capitalization of the division, by repayment of 
loans, or by increases in other fixed asset or working capital accounts. 

In other words, a relationship is established between the operating divisions 
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and the corporation in which the corporation is in the position of stockholder 
and, in some cases, that of creditor. It is still necessary, of course, to set mini- 
mums below which the hypothetical cash accounts of the divisions are not per- 
mitted to fall. Under this system, there remains a small residue of assets un- 
allocated to the operating divisions but the amount of this residue has not been 
significant. 

Some people feel that this practice of theoretically capitalizing the operating 
divisions assures a more realistic “cash” account and consequently a more valid 
total asset base for use in calculating return on assets. They also feel that it 
helps create in the divisions an attitude of entrepreneurship which would 
otherwise not exist. I believe the practice does have these advantages but it 
also possesses an artificiality in that there is, of course, no “market price” 
against which the earnings and “dividends” of the divisions can be measured. 
Return on assets, however, rather than “dividend” record, is still the prime 
measure, and the procedure involving theoretical capitalization, “dividends,” 
and “loans” is justified if it helps produce a more valid total assets base. 

If the company is a multi-plant or multi-product one, it may find that a 
shift to the return on investment concept of measuring performance may re- 
quire some rather fundamental internal policy changes. One example of this is 
in the matter of interdivisional shipments, e.g., castings from the foundry divi- 
sion which may go into the product of several other divisions. To cite West- 
inghouse experience again, it was long our practice to transfer such shipments 
at cost. We let the profit element, if any, be reflected in the operating state- 
ment of the divisions making the ultimate sale to the customer. With the 
shift to return on investment as the measure of profits, it became obvious that 
the foundry manager, having no profit, would soon be looking for a new job. 
On the other hand, the assembly divisions were getting credit for profit pro- 
duced by assets not charged to their operation. 

For this and other reasons, we adopted a policy under which these inter- 
unit transactions would be handled on a competitive price basis. This estab- 
lishes a supplier-customer relationship, in which the supplying division has to 
be competitive in all respects with outside suppliers. The customer has the 
tight to place his business elsewhere if the supplying division does not measure 
up to competition. This has had some rather “eye-opening” results—all to the 
good. Some rather complicated accounting is required at the corporate level to 
eliminate interunit sales, to see that profit for the corporation is reported when 
the ultimate sale is made, and to assure that inventories are properly valued. 
But it is no more complex than the accounting required on the former transfer- 
at-cost basis. 
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Return on Investment As An Operating Guide 


These and many other problems are involved in establishing reports which 
will accurately associate sales and profits with the assets required to produce 
them. Let us assume that the accounting techniques are available to state the 
sales, profits and corresponding assets of a given operating unit. We will now 
turn to the process of measurement. The use of return on assets as a prime 
device for measuring and improving an operation will be enhanced if its de 
termining factors are examined. The basic return-on-assets equation possesses 
a significance often overlooked because it is so elementary and obvious. It may 
be stated as follows: 


Return on assets — Profit margin x Turnover 
or more specifically: 


‘%o Profit to __ Profit Sales billed 
total assets Sales billed Tel ence 


Sales, profits and assets then become the three factors in the business equation— 
the eternal triangle of business. Sound planning and successful operation must 
point toward the optimum combination of these three factors to produce th 
best return on investment. 

Obviously, the combination will and should vary depending upon the chat 
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acter of the product. Heavy apparatus, tailor-made to the customer's specifica- 
tions and requiring long lead times, will generally require relatively more 
assets but should produce a higher margin. On the other hand, mass production 
of highly competitive consumer goods, should be planned for high turnover, 
because competition will not permit such lines to show a large margin. It fol- 
lows, therefore, that, in multi-product companies, where the types of operations 
differ among products, goals and standards for turnover and margin cannot, in 
all cases, be uniform. The standards must reflect the fact that, because of in- 
herent characteristics, product lines will and should vary in performance with 
respect to margin and turnover. 

The relationship can be converted to concrete, though flexible, terms as illus- 
trated in Exhibit 1. The chart shows graphically the combinations of profit 
margin and asset turnover which must be achieved to produce a 20 per cent 
return on assets. I am using the term “margin” for this purpose as meaning 
“per cent operating profit to sales billed.” As will be seen, margin appears on 
the horizontal scale, turnover on the vertical. For instance, with a turnover of 
one, a margin of 20 per cent will be required to produce the 20 per cent return 
on assets. With a turnover of 1.5, a margin of 13.3 would be required. With 
a turnover of 2, a margin of 10 per cent would do the trick, and so on. 

In a multi-product situation, the expression of return on investment in terms 
of its two factors, margin and turnover, not only has the advantage of flexibil- 
ity in appraising profit performance—it also offers an approach by which per- 
formance can be analyzed for improvement. Thus top management ‘can easily 
compare the company’s performance with competitors (where published fig- 
ures are available) and divisional or product managements can make similar 
comparisons with other divisions and products of the company, and with spe- 
cialized competitors in comparable lines of business. : 


Two Cases Relating to Divisional Operations 


This process can be exemplified by reference to two of the hypothetical divi- 
sions (or product lines) of an imaginary company illustrated on Exhibit 2. For 
one example, a look at Division A will be revealing. This division has a substand- 
ard asset return performance. (This is measured by the linear distance from the 
dot plotted for Division A and the curve representing the company standard, 
which in this case is a 20 per cent operating profit return on assets). In con- 
sidering how it can work toward a more satisfactory return, the division man- 
ager sees that, in comparison with the other divisions, his asset turnover per- 
formance is the best but his margin, at only 6 per cent, is below the average. 
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EXHIBIT 3 


He is particularly impressed by the fact that Division K, with operating and 
product characteristics very similar to his own, produces a return in excess of 
the company standard. He sees also that this is achieved by twice as favorable 
a margin performance, in spite of a less favorable rate of asset turnover, He 
decides, therefore, that, in his long range planning, he will approach the prob 
lem of margin by attacking manufacturing costs and operating expenses. He 
realizes his advantage in a better rate of asset turnover. He decides to set his 
margin goal to equal that of Division K, i.e., 12 per cent, at the same tim 
sustaining his turnover rate which, if achieved, would result in a better asst 
return ratio than the other division’s current performance. Division J supplis 
a second example. The manager of Division J, with a substandard profit = 
turn, compares his performance with that of Division L. He knows it is esse 
tially a similar type of operation and notices that the two divisions enjoy # 
most identical margins. However, his over-all result is depressed almost entifey 
by a lower asset turnover (at a rate of 1.00 compared to 1.60 for Division 1). 
By further analysis, he finds out that his deficiency stems almost entirely from 
the relative inventory turnovers of the two divisions. This leads the managt 
of Division J into a comprehensive study of inventory levels and controls. From 
this he concludes that his inventory excess is primarily the result of two thing: 
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|. A number of low-profit items which, in 2. A number of profitable but relatively 
the aggre ate, constitute a considerable slow-moving items which are stocked in 
of his finished product inven- all of his field locations. 
tories > oe a very small percentage of 
his sales. 


As a result of this survey, he sets his long-range goal to increase his asset 
turnover from 1.00 to 1.25 and to aim toward a small improvement in margin 
from 16.0 to 17. If this is achieved, it will put his division well over the asset 
return standard and well over the current performance of Division L. He plans 
to attain the improvement in asset turnover through increased turnover of in- 
ventories, by “weeding” his product lines of the items which are spoiling his 
profit return and by consolidating field stocks of slow-selling items. 


Programming the Profit Goals 


If the reader will subscribe to the idea that profit performance can be diag- 
nosed more readily by examining the business in terms of both margin and 
turnover, let me move a step further into planning the operation for improved 
return on investment performance. Here, sound planning calls for establishment 
of long-range volume and profit objectives for the business as a whole and for 
each product line. Such long-term goals would usually be established for share 
of market, dollar sales volume, profits in dollars, and in terms of return on 
assets. These long-range performance goals may be little more than expres- 
sions of intent, but they will at least provide a target on which the sights can 
be fixed. 

The attainment of the objectives will require the development of supporting 
programs—that is, specific, scheduled plans of action designed to improve the 
performance of each line of product from its present level to that stated in the 
long-range objectives. If return on investment has been established as the key 
objective and if it has been expressed in terms of specific profit margin and 
asset turnover goals for each product line, it becomes apparent that the market- 
ing, engineering, and manufacturing programs in support of these objectives 
must necessarily be directed at one of the following: 

1. To increase volume. 


2. To increase margin by reducing the cost ratios. 
3. To minimize assets in relation to volume. 


If performance goals with respect to each of these three factors have been 
established, the gap between present performance and the goal can be quan- 
titatively expressed for each factor. With the profit-improvement goal ex- 
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EXHIBIT 4 


pressed in these definite terms, actions necessary to close the gap can be planned 
with increased focus. Obviously, all of these sources of improved performane 
are interrelated in their effect upon each other. Further, the coordinated activity 
of the three main functions—marketing, engineering, and manufacturing—is 
generally necessary to the accomplishment of any one of the three purposes 
mentioned, with respect to the product line in question. The block chart, Ex 
hibit 3, shows the relationship of the principal factors of performance, by pur 
pose. Each is identified with the functional responsibility for it. This portrayal 
oversimplifies the interrelationships involved but may serve to show how pro 
grams can be aimed at one of the three means by which performance can be 
improved. 

I think that the sales, engineering, and manufacturing programs developed 
in support of the profit improvement plan will be materially improved in foas 
and in timing if each one is consciously identified with one of these three 
methods of improving the return on investment. For instance, referring to th 
chart, the engineering product development funds available for the year might 
be spent with greater impact if the projects in the program are identified as be 
tween those aimed at improving the competitiveness of the product and thos 
intended to reduce its cost. If the particular problem of the product line is the 
attainment of greater volume, it is possible that cost reduction projects should 
be temporarily deferred so that the efforts of all available engineering ma 
power can be directed at the purpose of improving the customer acceptabilily 
of the product. 
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There is another advantage of working from the basic asset return equation 

in the planning of improved performance. If specific programs are aimed to 
one of the three elements of the equation, it becomes easier to evaluate their 
impact on the overall performance, thus assuring that the programs are closely 
meshed to the performance objectives they are designed to support. Exhibit 4 is 
an illustrative list of factors to be analyzed by the functional heads in connec- 
tion with each of the several possible sources of improved profit performance. 
It will be noticed that these factors are listed under headings corresponding to 
the three elements of the return-on-investment equation—volume, costs, and 
assets. 
A technique in planning for profit improvement might take this form: (1) 
define quantitatively the gap which exists, with respect to each of three ele- 
ments, between performance at present and that represented by the long-term 
objective, (2) examine each of the detailed factors listed to define the prob- 
lem, if any, which exists, (3) formulate a specific, scheduled program of action 
for each, and then (4) translate the planned results of each program in terms 
of effect upon the income and assets accounts. This is illustrated generally in 
Exhibit 5. 

In this example the improvement in before-tax profit is programmed at 
$140,000, with $50,000 derived from increased volume and $90,000 from cost 
reductions, thus raising the profit margin from 10 per cent to 20 per cent. The 
asset base is projected at the same amount as at present, with a $100,000 reduc- 
tion of inventories programmed to offset an $80,000 increase in equipment for 
cost reductions and a $20,000 increase in other working capital. Thus, the 
asset turnover at the higher rate of projected sales is increased from 1. to 1.2 
times. This, combined with the improved profit margin, increases the before-tax 
return on assets from 10 per cent to 24 per cent. 

This seemingly tedious process of programming the profit improvement of 
each line in terms of the three elements in the return on investment equation is 
not necessarily as painful as might appear at first thought. Presumably, if the 
company is healthy, most of the lines are already “on the beam” and existing 
plans will be sufficient to keep them that way. But for those lines which are 
“sick,” the approach offers a means of diagnosis. 


Decisions on Capital Investments 


From the process which I have attempted to describe, there should result 
specific programs for marketing, engineering development, and manufacturing. 
I would like to discuss more specifically one area of such programs—that re- 
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EFFECT OF PLANNED PROGRAMS 
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PROFITS 

Sales billed 1,000,000 100.0 #200,000 - ad 1,200,000 100.0 
Manufacturing 

cost 770,000 77.0 +140,000 -88, 000 - 622,000 68.5 


Distribution 


expense 50, 000 5.0" + 4,000 - - 4,000 45 
Engineering 
expense 50, 000 5&0 + 6,000 ~ - 56,000 47 


Administrative 
expense 30,000 3.0 - = 2,000 ° 28,000 2.5 


Profit (before 
taxes) 100,000 10.0 +# 50,000 +90, 000 - 240,000 20.0 


* per cent to sales billed 


ASSETS 
Inventory 500, 000 - - -100, 000 400, 000 


Other Working 
Capital 200, 000 + 20,000 - - 220, 000 


Fixed Assets 300, 000 - +80, 000 - 380, 000 
Total 1, 000, 000 + 20,000 +80, 000 -100,000 1,000,000 











ESTURN_ON ASSETS 


Profit 
Margin (%) 10.0 20.0 


Asset Turnover 
(times) 1.00 1.20 


Return on 





Assets (%) 10.0 24.00 





















lating to capital investment in fixed assets. Decisions on plant and facility ad- 
ditions, replacements, and improvements are certainly among the most im 
portant functions of management because of the fundamental nature of such 
investments in the long-term growth and development of a business. This fact 
is generally recognized by operating procedures, by-laws, and the like, which 
require approval of such capital expenditures by top management and often by 
the board of directors. But, despite the recognition of the importance of these 
decisions, the criteria for evaluating the worth of proposed capital expenditures 
and for selecting the best of such proposals, are frequently not well-defined. 
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Often these: decisions are made by rule of thumb, on a straight payout basis, on 
the selling ability of the person making the proposal, or on his good luck in 
getting an appropriation before the funds run out. The use of the return-on- 
investment concept can improve these decisions. 

If the desirability of the proposed investment is measured by relating the 
earnings which it will produce to the amount of the investment, it becomes rela- 
tively easy to measure each such proposal against a minimum standard or 
against other proposals competing for the available funds. If there is a healthy 
generation of capital investment proposals, the amount of money requested in 
the aggregate for such expenditures will usually exceed the amount which the 
company is willing or able to commit. This situation suggests the desirability 
of a capital budget in which the demand for such funds for a future period of 
time, usually not less than one year, can be matched against the supply of funds 
available for the same period. If the list of projects constituting the demand 
are arranged in order of their ability to produce return on investment, the cut- 
off point is automatically determined when the list reaches the point where it 
equals the available supply of funds. It may be determined sooner if the return 
falls below the minimum return which is accepeable. 

The capital budgeting process is greatly facilitated if proposed facilities 
projects are classified and examined according to the manner in which they are 
expected to produce return on investment. For instance, they might be classi- 
fied in the four following categories: 

1. Expansion projects —those in which the additional fixed and working capital invest- 


ment must be justified by the profit expected to result from the 
expanded volume. 


2. Product improvement 
projects —those resulting from changes in the product necessary to main- 
tain or enhance its competitive position, for tnstonee, annual 
model changes. 


3. Cost reduction proj- 
ects —those justified by cost savings. 


4. “Necessity” projects —those not lending to direct economic evaluation but none-the- 
less required for reasons of safety, employee relations, local ordi- 
nance, state laws, etc. 


Considerations in Setting the Return-On-Investment Standard 


Up to this point, I have avoided any discussion of how the standard or mini- 
mum acceptable return on investment might be set, either as a goal of product- 
line performance or as a standard for use in decisions on proposed capital in- 
vestments. Good judgment might dictate avoiding such a discussion entirely, 
since it can be a controversial matter. It could be debated, for instance, whether 
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or not the same standard should apply to two operating units, one of which 
employs a high proportion of working capital and the other a high proportion 
of fixed capital. It could also be debated whether a cost reduction projet 





















should be required to return as high a rate of return as an expansion projec, 
These are matters which the reader might want to recognize in his own special 
situation. In point of fact, I think that just the setting of such a standard is of 
more importance than the precise accuracy of the standard itself. Nevertheless, 
I would like to offer criteria for the setting of the standard, which may serve tp 
at least localize the problem, such as the following: 
1. The standard should usually represent an equity. An analysis of the com 
improvement over present rate of per- own cost of capital from this sta 
formance. can be quite revealing. 
2. Performance of best competitors might 4. Finally, the determinant of the standard, 
be an indicator. at least with regard to additional capita 
3. In pouring capital into the business, the invesment, may result from the amount 7 
added capital should produce earnings of capital to be made available, de 
which will at least equal, if not improve, pending upon the financial policies of al 
the earning power of the stockholder's the corporation at the time. i 
In conclusion, I believe that return on investment, which is clearly the end to lit 
which private business operates, can, as a concept, be employed in business plan- sa 
ning and business decisions with a force not yet well-recognized. And, more re 
particularly, I believe that the formulation and evaluation of profit improvement fe 
plans can be focussed and coordinated by an approach which recognizes their | “ 
impact upon each of the three factors of volume, costs and assets. 
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Automation Is “In the Cards” — 
Prepare For It 


by A. E. PUUTIO 


Works Auditor, Richmond (Indiana) Plant, International Harvester Company 


That degree and direction of technological advance in manufacturing 
and related processes, which is now commonly called automation, is 
brought to the fore in this article in terms of requirements which 
progress toward it will impose on accounting, engineering and manu- 
facturing staff. A condensed but action-stimulating portrayal is offered. 


|, ptemeunegiig! IMPROVEMENTS are affecting more and more manufacturing 
operations in this country. This is especially true in the motor car industry, 
although many other industries have made equally important strides along these 
lines. These improvements are being introduced to more and more manufac- 
turing plants and the pace will be stepped up as their advantages and economies 
are fully recognized and proven. These technological advances are usually re- 
ferred to as “automation,” meaning automatic production. The increase in the 
tempo of adopting these improvements is daily becoming more apparent. 

All industry will, no doubt, be affected in many ways by changes in this di- 
rection. Management will be called upon to face many difficult and perplexing 
problems. Past experience and practice may offer only slight assistance in dis- 
covering a solution. Methods and procedures will have to be changed to meet 
these new demands and revised again and again as the demands, themselves, 
are changed. Even now, it is not too early to begin planning for automation, 
although many of us think about it as a dream, to be realized in the far dis- 
tant future. However, it is better to be prepared too soon than to be caught 
“off-guard” due to lack of foresight. The effect of changes which will result 
from the successive steps toward automation, can be minimized considerably 
through proper planning ahead. Proper research and well-organized plans will 
prevent confusion and chaos and will eliminate the possibility of losses in rev- 
enue and production when these improved methods are adopted. 

Publicity related to automation, and perhaps the implications of the forego- 
ing introduction, will doubtless have raised points for consideration in the 
minds of rnany readers. Such points are numerous and call for at least tenta- 
tive listing. With this in mind, the writer has compiled a few of the more 
important items which must be considered. The list is, by no means, inclusive 
and in some cases, may not even touch upon one factor or another which may 


JUNE, 19:54 1245 





prove to be the most important one for a particular industry. As given in the 
remainder of this article, these points are separated under the broad captions 
of accounting, engineering and manufacturing. This order is not that of im 
portance of the considerations, even to accountants, but it seems sensible to deal 
first with the impact of automation on primarily accounting matters and thea 
to deal with the highly-relevant broader picture. 


Accounting Considerations: Overhead Distribution, Depreciation 


Studies of present accounting procedures will, in most cases, reveal that they 
do not lend themselves fully to automation. Changes and modifications mug 
be developed and put into effect before they can be aligned to reflect new de 
velopments in manufacturing methods. In the first place, distribution of over 
head under present cost systems, especially those based on a direct or prime 


labor cost basis, may no longer furnish accurate costing under automation. The 


equipment involved will be very costly, with consequent increased costs for 
depreciation, maintenance, insurance and taxes and very little, if any, dire 
labor. It is obvious that direct labor cost cannot be used as a basis for distribu. 
tion of overhead under these circumstances. A similar situation exists with re 
spect to the other common bases which are used for applying overhead to 
products. 

This condition seems especially serious when we recognize the fact that a 
majority of the manufacturing plants use the direct labor cost basis for distti- 
bution of overhead. Perhaps the newly-developed electronic accounting ma- 
chines will aid in solving this problem. At least present indications appear 
bright in this regard. There is no simple solution to this problem or one that 
will cover all companies or industries. Possibly cost centers or work stations 
comprising individual units of equipment may be the answer, but the clerical 
detail involved might be too great, in most cases, to make this practical. The 
application of specific or standard overhead rates to individual units should 
suffice in other instances, but these rates must be based on sound analytical 
studies and be subject to review periodically. The ideal solution may requift 
a completely new method for allocating overhead to the various producing 
units or products. 

Proper allocation may require setting up standard units or points for each 
element of overhead, covering every productive operation in the plant. Such 
a cost system would require a considerable amount of research to establish the 
original common denominator or value for each factor or element of overhead 
but would then remain constant except when the method or design was changed. 
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The total points could then be related to total cost for each element of overhead 
to arrive at the value of the points for allocation of overhead to product costs. 
This method applies overhead charges on a nearly direct charge basis, similar to 
usual practice for prime material and labor. Minor variations are absorbed in 
cost of production or cost of sales. 

A second point of difficulty under automation will be depreciation. Present 
plants, machinery and equipment will become obsolete at a much faster rate 
than has been the experience in the past. Present depreciation rates will no 
longer suffice and should be accelerated in those cases in which equipment will 
be replaced before it would be fully depreciated under present schedules. It is 
realized that depreciation rates for tax purposes are largely controlled by Fed- 
eral Revenue Acts, Treasury Department rulings and especially Bulletin “F’ of 
the Internal Revenue Code, but there still is room for some action. Market 
trends should be watched, including competitive changes and technological ad- 
vances, so that claims for unusual obsolescence may be made in the proper 
year. This is only one of the many actions which can be taken but, first and 
foremost, each company must be ready to take advantage of any and all pos- 
sible changes or reforms by Congress affecting the depreciation provision of 
the tax laws. It is impossible to measure the benefits which can be gained by 
proper planning along these lines. A plan of action oe contemplated and 
pronased changes is most important. 


Accounting Considerations: Altered Sequences, Revised Reporting 


There will, no doubt, be instances in which entire operations or departments 
will be eliminated by automation, because of changes in materials, product de- 
mand, or improved equipment and methods of manufacture. Some plants have 
already experienced this in past technological advances. An example is afforded 
by operations which have eliminated wood shops because of changes in demand 
or introduction of new materials. We must not mislead management under 
such circumstances, which we obviously would be doing if we understated 
actual costs. This would be the case if depreciation rates used did not fully 
depreciate the equipment involved over its actual useful life. Accountants can 
help prevent this situation only by constant research and study of the company 
situation respecting new materials, changes in market demands and impending 
improvements in methods of manufacture. It is their duty to assist manage- 
ment in making sound evaluations of altered conditions and they can do this 
best by furnishing complete and accurate information. 

Certainly automation or any changed manufacturing process is a call upon 
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the accountant’s judgment. Product unit costs must be evaluated, under both the 
present and proposed methods of manufacture, along with the profit or log 
and the overhead absorbed by each. Proper evaluation and analysis of this 
information by accountants will enable them to point out the extent to whid 
profits can be increased and costs reduced by new products or manufacturing 
techniques. Accountants would be neglecting their responsibilities if they did 
not assist in guiding management in this very important field of cost analysis 
Proper organization in connection with a modernization and expansion pm 
gram, with all factors receiving careful analysis, will prevent duplication, lack 
of co-ordination between old and new facilities and overlooked facilities fg 
savings in time, labor and equipment. 

The reporting program may not stand up under automation. Factual reporting 
to all levels of management must also be reviewed in light of possible changed 
conditions. Current reports, including budgets, operating summaries, etc., will 


probably no longer reflect the inefficiencies and areas of costs which must be 


controlled. It may be necessary to make an overall revision of the make-up and 
contents of reports and records. These changes, in most cases, can be made 
gradually as the need for specific detailed information becomes apparent, The 
out-moded reports should be discontinued as substitutions for them are made 


The Primary Engineering Consideration: Design 


It will surely be found that design of many of the present company’s prod. 
ucts is not ideally suited for production under automation. Product engineers 
and designers must key their efforts to facilitate production under this new 
concept of manufacture. This involves recognizing an evolving situation ia 
several particulars. 

For one thing, basic designs or models must be developed to which special 
features, attachments or changes can be adapted to fulfill customer demands 
Automation is exceedingly set in its ways so, without basic models, it would 
be impossible to secure the full benefits of increased production at reduced 
costs from these advanced manufacturing practices. Along with development 
of basic designs, there must be interchangeability of parts on the different 
models. This would increase volume of some items, which is vital under aule 
matic production methods. Short-runs and variety must be the exception rather 
than the rule. 

Further, product development must be keyed to the method and tools of 
fabrication. It will not be practicable to design the product and then decide 
how to build it. Simplicity of design will add much to the ease of manufac 
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ture and is a “must” in all future designing. Such action, however, must be 
consistent with sound engineering principles and quality end-products. All 
this also places additional significance in forecasts. Demand for present and 
proposed products must be analyzed and coordinated with market research 
studies which forecast the long-range outlook for product sales. The benefits 
of increased production at lower costs can open up entire new fields of demand 
and market potentials. Competition will, of course, be much greater, especially 
from new designs, materials or because of excess capacities, increasing the 
danger of obsolescence of equipment as well as of the product itself. All of 
these factors must be considered in the long-range planning of present prod- 
ucts or developing new or improved items. 


Manufacturing Considerations: Facilities, Maintenance 


The manufacturing departments will face many difficult problems as a result 
of these technological advances. The solution of these may be much harder than 
those faced by the accounting and engineering divisions. These problems will 
involve all of the mechanical changes in equipment and tools as well as changes 
in production, standards, planning, inspection and personnel departments. 
Proper investigation and planning will insure an orderly transition from pres- 
ent methods to the new and progressive operations. There are many items 
that must be included in such a study. 

Some of these matters have a time limit. For instance, all procurements of 
machine tools, equipment or tooling need to be carefully analyzed for possible 
use under automatic or semi-automatic manufacturing methods. Expenditures 
for new facilities must be scrutinized to be certain that they can be utilized 
under future production practices. From all indications, obsolescence will be 
extremely heavy on most of the present facilities, so it would be folly to aggra- 
vate this condition by adding equipment which may have only limited use under 
future operations. Allied equipment, such as material-handling equipment, stor- 
age facilities, operational sequence, etc., must also be resolved to meet these 
same requirements. Moreover, new facilities, whether additions or improve- 
ments, must be so designed that they will have flexibility and capacity to pro- 
duce all components which are basically similar. It may be possible to accom- 
plish this by means of inserts or through mechanical ingenuity and thereby re- 
duce the investment required. Proof of this should assist management in selling 
conservative boards of directors and stockholders on the benefits of expensive 
new equipment. 

Maintenance in the automation era will become increasingly important. Most 
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of this will, of necessity, have to be preventive maintenance, in order to elimi. 
nate or reduce to a minimum unexpected, costly, and time-wasting shut-downs 
Automatic controls and signals must be developed to warn of parts or tool 
which need replacement. Plans and procedures should allow for these changes 
to be made during lunch periods or between shifts. 







































Manufacturing Considerations: Personnel, Training 


The reaction of employees and the public to automation is going to be a dif 
cult psychological problem which must be solved. The threat of labor dig 
placement will be vigorously resisted by both the workers and unions, in th 
belief that automation will mean job dislocation and unemployment. This view 
also is, unfortunately, shared by a large majority of the public. The objection 
of workers, unions and their leaders can be dispelled by a presentation of th : 
benefits to be gained by them from automation. Displaced employees will, in . 
most cases, be absorbed into stepped-up production schedules and usually, with _ 
proper training, in a new and more highly-skilled job. The physical burdes 
on most individual workers will also be greatly eased, making for reduced ; 
worker fatigue and greater safety. Increased demand because of lower Prices 
will insure greater job security with increased earnings, since most jobs will 
be of a higher skill type demanding a higher rate. 

Encouraging employees to participate in projects looking toward automation 
will help in minimizing their objections. The public can be won over by reduc 
tions in selling prices, which are made possible by lower production costs 
Quality cannot be allowed to suffer but can, in most cases, be increased by 
elimination of processing errors. It may be advisable to develop a public rele 
tions program to sell automation to the public. 

Personnel training will require a new emphasis. The entire training, per 
sonnel and human relations program and policies must be reviewed and re au 
vised wherever necessary. Present systems and regulations may not only break TI 
down from the new heavy demands but may also prove inadequate and obse ov 
lete. These short-comings can encompass all levels, from top management down the 
to the lowest workers. For example, management decisions and actions wil tra 
become extremely important in an automatic plant. Errors in judgment cor 
wrong decisions will prove much more costly than under present operations in 
Competent technical backgrounds will be required at all levels of operation, | fut 
In most cases, comprehensive training programs will assist present manage 
ment employees in developing sufficient skill and judgment to handle thet 
new assignments. Those who cannot must be weeded out and replaced. In atj 


N.A.C.A. BULLETIN 





1250 











to elimi. 
it-downs, 
or tools 


be a dif 
abor dis 
s, in the 
This view 
bjections 
on of the 
s will, ia 


ally, with 


ul burden 
* reduced 
er prices 
jobs will 


itomation 
by reduc- 
on costs, 
eased by 
blic rela 


ing, pet 
| and re 
ly break 
ind obso- 
ent down 
ions will 
yment o 


dle their 
1. In ag 


LLETIN 








event, extensive management training programs, including brush-up courses at 
universities, job-rotation plans, conferences-in-training, will become a must by 
management. 

As for workers and machine operators, they will give way to teams of 
skilled technicians controlling and maintaining individual units. Proper train- 
ing and instruction will provide a majority of the present workers with the 
necessary technological knowledge to fulfill the demands of their jobs under 
these new conditions. Others and often long-service employees may face lay- 
offs or even terminations due to lack of these skills or the ability to attain 
them. Union contracts and agreements will require changes to make these 
moves possible. 

In view of the possible termination of both managerial and nonmanagerial 
employees, due to lack of ability, or knowledge or both, it may be necessary to 
make some changes in present retirement or termination policies. These should 
be developed prior to the time the need arises, Some incentives must also be 
discovered which will keep employees producing at normal effort until the ad- 
vent of automation. This may prove the greatest stumbling block during the 
transition period. 

New yardsticks for measuring factory efficiency must also be developed and 
stressed. The much-used ratio of productive to nonproductive employees will 
no longer be applicable, since productive employees will be entirely eliminated 
in some cases. Nonproductive may be increased. Needed ratios may not be 
too difficult to design, but getting management to accept them is another 
problem requiring solution. 


Not Tomoerrow—But the Day After 


Although the day of the completely automatic factory is still far off, many 
automatic elements are here today and more are being introduced each month. 
The benefits from these improvements are too great to be overlooked or passed 
over lightly. Well-laid plans and proper organization may mean survival in 
the new strongly-competitive economy. An alert management can make the 
transition of automation an orderly process instead of entering a period of 
confusion and indecision. Progress must be our by-word. It is with this goal 
in mind that this paper is offered. Proper planning will usher in a brighter 
future with increased productivity and unchallenged progress. 
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Enter — Operations Research 


by JOHN F. MAGEE 


Arthur D. Little, Inc., Cambridge, Massachusetts 


The reader of this article will draw near to what operations research is 
and does (and would do) through general characterization, contrast 
with general accounting and cost accounting as developed to date, and 
outline of the utility of operations research in systems design and in 
studies of segments of company operations. Three briefly-depicted 
research-team studies, one of which reflects the mathematical tools 
which the technique requires are described. 


Gyrnere RESEARCH IS THE ORGANIZED APPLICATION of the methods and 
techniques of science, particularly the physical sciences, to the study of op. 
erating problems in business, government, or the military. The objective of this 


work is to gain an explicit quantitative understanding of the essential elements _ 


of an operation and the factors affecting results, in order to give management 
a sounder basis for decisions. Operations research is an experimental field. Its 
goal is to provide quantitative theories describing operations, which will stand 
up under experimental check. A well-organized and staffed operations research 
team brings to a business organization the use of the scientific method, sup- 
ported by a command of technical methods of experimentation and analysis 
applied to the company’s operations viewed without departmental bias. 


What Is Operations Research? 


A number of papers and articles have appeared in technical and popular 
publications which give definitions of operations research—a task which is 
none too easy. Indeed, the problem of defining research in general terms is, 
itself, a very difficult one. One definition has been quoted, perhaps facetiously, 
describing research as “looking at bugs through a microphone.” Therefore, we 
may be able to dodge the problem of formal definition of operations research 
by saying it is the same kind of research, where the bugs studied are those 
found in business operations. 

Operations research is research in complex operations. This kind of research 
involves, however, a particular view of operations and, even more important, 
a particular kind of research. Operations, that is, the activities of men and 
equipment conducted for the purposes of the business—are considered as 4 
unit, as a total economic process. Emphasis on a unified view of company opet 
ations is important to success of operations research. However, this does not 
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imply that the company as a whole must be studied in every problem. The 
important point is that a team working on a problem of restricted scope must 
be free to explore the boundaries of the problem, to examine the suitability of 
subsidiary goals, and to challenge restrictions imposed on the operation under 
study by other, related operations in the company. 

The operations studied are subjected to analysis by the mental processes and 
the methods which we have come to associate with the research work of the 
physicist, the chemist, or the biologist. Operations research brings the capacities 
of the trained scientist, with his analytical and research mind assisted by mathe- 
matical ancl experimental techniques, to bear on industrial operating problems. 
It is an experimental field. The conclusions derived must be verifiable, both in 
theory and in practice. As an applied field, operations research is intensely 
practical. It is aimed at useful results. The goal of an operations research team 
is to provide quantitative knowledge which management can use to make better 
decisions. The research is aimed, not only at understanding, but at solving 
action problems. 

The most frequently-encountered concept in operations research is the con- 
cept of the model. The operations research model, like an engineering or ac- 
counting model, is a simplified representation of an operation, containing only 
those aspects which are of primary importance to the problem under study, An 
operations research model may be mathematical, in the form of a set of equa- 
tions relating significant variables in the operation to the outcome, or it may be 
a punched card model, where decks of punched cards are manipulated to rep- 
resent functioning of the operation. Operations research models may be 
exact, where chance plays a small part, or they may be probabilistic, containing 
explicit recognition of uncertainty. The construction of the model, or abstract 
representation of the operation, is the scientist’s first major goal. The remaining 
task is interpretation of this model or theory. 

A second fundamental concept is that of decision and decision-making. The 
element common to all true operations research problems is the existence of 
alternative courses of action, with a choice to be made among them. From the 
point of view of operations research, the operation is a set of decisions or 
strategies, with an outcome related to each. The objective of operations re- 
search is to show clearly the relation between the outcome and the possible 
courses of action, to assist the executive in making his decision wisely. In every 
case, however, the ultimate choice of the course of action lies with the executive. 

Another important concept is the role of experimentation. Operations re- 
search aims to be the application of experimental science to study of operations. 
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The theory describing the operations, as contained, for example, in the model, 
must be experimentally verifiable. This means two things: first, verificatiog 
must be possible and, second, when experiments are made, theory and obser. 
vation must check. 

These methods and concepts—the research attitude, the search for explana 
tions of phenomena, the construction of models, and the experimental attitude 
—characterize operations research as the application of scientific attitudes and 
methods to the study of operations, in order to help executives improve de 
cisions. 


Operations Research and Accounting—Comparison and Contrast 


Operations research and accounting have many basic interests in common 
Both are concerned with quantitative aspects of business operations. Both, 
moreover, are aimed at providing business management with an improved 


basis for judging performance and with quantitative information on which de . 


cisions can be made. Despite these similarities, there is a marked difference in 
method and objective between operations research and accounting. 

The accounting function in business has been historically what the tem, 
accounting, implies, namely, the regular recording and reporting of the flow 
of values in a business operation. The purpose of accounting has been the pro- 
tection of assets, with ancillary legal purposes. To perform this function, ac 
counting is based on a body of principles and doctrines which have developed 
over a period of many years. These are constantly going through a process of 
evolution, as the accounting needs of the business change. However, con 
sistency of accounting practices between today and the past is a strong virtue, 
In the course of its development, it has been necessary for accounting to intro- 
duce conventions peculiarly adapted to its basic needs and, for the purpose of 
its historic role of protection of assets, to introduce accuracy which at times ap- 
pears to the lay person to verge on the extreme. 

The control function, in the sense now comprehended in accounting circles, 
is relatively new. Accounting systems in existence today generally are designed 
to provide adequate protection of assets and legal control, but the large number 
of accounting systems which provide no effective operating control information 
bear witness to the relative novelty of the control function in accounting. 

Operations research, on the other hand, is a research function. Operation 
research groups are not in existence to provide a historical record or to perform 
a regular reporting function. Their objective is to learn more about why 4 
business operates the way it does. For this, regularity and historical consisteng 
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are not necessarily virtues. The work of such groups may in fact generate an 
expanded or recast reporting function in some areas, as it gives business execu- 
tives a better understanding of how to define business needs for information for 
control and decision-making purposes. The contrast and interdependence of 
the research function of the operations research team and the recording and re- 
porting function of the accounting group will be illustrated by the discussion of 
two areas of particular interest to both groups, design of information-handling 
systems, and operating studies based on cost information. In presenting the 
place of operations research in these two areas, there will be given in brief out- 
line three applications, one related to systems and the other two to studies of 
operations, including (but not limited to) their control. 


How Operations Research Serves in Systems Design 


As business functions in organizations have grown in complexity, business 
managers have leaned more and more heavily on their accounting systems for 
information for control purposes. Businessmen in many companies are coming 
to recognize, however, that they have never thoroughly understood what kinds 
of information they want, in order to exercise adequate control, and how ac- 
curately, and to what degree. They have, therefore, been unable to specify 
carefully for their accounting systems the scope and type of reports needed for 
control purposes. As a result, there has perhaps been a tendency to adapt ex- 
isting financial records—manufacturing statements, profit and loss statements, 
and the like—for use as control documents, rather than to develop specific con- 
trol reports meeting management needs from the point of view of speed of 
preparation, degree of accuracy, format, and scope. 

This problem is becoming of growing importance as business managers find 
themselves faced with: 


1. Constantly decreasing direct control over 2. Rapidly increasing cost of processing a 
their operations; rowing quantity of detailed control in- 
‘ormation. 


Recognition of these problems by businessmen has generated increasing interest 
for a new view of control systems, and the reappraisal of the control function as 
the information-handling and reporting operation of the business. 

The accounting and operations research groups can cooperate effectively to 
help the businessman meet his information-for-control requirements. The 
function of increasing importance in the accounting organization is that of 
supplying information which becomes the basis for managerial control. The 
function of the operations research group, through it studies of business oper- 
ations, is to find the needs for control information. 
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Case of a Parts Manufacturer 


To illustrate the application of operations research to systems design, there 
may be cited the case of a large-scale manufacturer of components of indus. 
trial tools and electrical equipment engaged in manufacturing operations of a 
job-shop character. The management of the company felt, simultaneously, a lack 
of adequate pricing data and a need for better scheduling methods to control 
operations. The developing awareness of these needs led to a joint attack by 
the operations research and accounting teams on the problem of organizing 
better control data. This study quickly led to the recognition by the study team 
and the management, of the need for a new concept of its accounting system. 

The company set as its objective the development of an information-handling 
system designed primarily for control, with financial recording being a sub 
sidiary function. The basic objectives in the system were to be flexibility and 
speed, with fine accuracy sacrificed in many areas to maximize attainment of 


these objectives. A central information system was designed to provide from - 


a single source data for sales analysis, production scheduling, cost control, 
and production analysis, as well as financial records. Indicated results are the 
expanded usefulness of the accounting function within the company, the avail- 
ability of more and better data for further operations research studies, and bet- 
ter control over operations by the company management. 


Operating Studies—the Example of Inventory Control 


The function of the operations research group goes beyond the problem 
of specifying control information to be collected and published on a regular 
basis. The basic purpose of an operations research team is learning the funda- 
mental characteristics of business operations to see whether, and to what degree, 
operating methods can be modified within the existing characteristic framework 
and what types of modifications may be worth while. The sources of informa 
tion for these studies may range from past statistical data on the company's 
operations to experiments run to study special operations or possibilities. One 
of the most fruitful sources of study information is accounting data and the 
source documents for the accounting function. Use of this data, however, re 
quires the closest cooperation between the operations research and the account- 
ing groups, so that the operations research group will understand the accounting 
purposes and methods and will appreciate the reasons underlying particular 
accounting techniques which may be in use. 

For example, inventory control problems depend basically on two kinds 
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of costs: production costs and costs associated with inventory management. 
Production costs, in turn, break down into direct and indirect costs. Direct 
costs include overtime, setup, and similar costs. Indirect costs include hiring 
and training costs, costs due to lessened quality when schedules are changed, 
and overhead items which may be affected in subtle ways by changes in pro- 
duction schedules. 

Cost associated with inventory management, also break into two categories: 
true inventory management costs (such as handling, storage, obsolescence) and 
investment costs (including an imputed charge for the capital tied up in inven- 
tory investment). The definition of inventory investment may vary widedly, 
depending on the particular form of the production planning or inventory 
control problem under study. In some cases, for example, the full accounting 
cost may be the appropriate base against which to charge for investment. In 
other cases, only direct or out-of-pocket costs are appropriate. In still others, 
even some of these costs may be excluded because of particular operating 
practices. An understanding of the method of collection of accounting data 
and the definitions underlying accounting categories, as well as an appreciation 
of the accounting methods used, are essential if the operations research team 
is to be able to locate and use the necessary cost data. 


Case of «a Manufacturer of Cleansers and Polishes 


A manufacturer of cleansers and polishers sold largely to the small consumer 
market, faced continuing interdepartmental battles among production, finance, 
and sales organizations concerning the level of inventories to be maintained 
during the year. The highly-seasonal character of the business, with a large ; 
sales peak during the summer months, created three conflicting requirements: 
a demand by the production organization for uniform production, with large 
inventories taking up the slack between production and sales; a demand 
of the sales organization for adequate inventories at all times in the year to 
meet fluctuations in volume and a demand of the financial group for minimum 
inventory balances to reduce the necessary investment in inventories and the 
corresponding drain on working capital. 

The operations research team was able to use linear programming techniques 
to balance the conflicting objectives of the production, sales, and financial 
organizations, and thus to provide a schedule which would serve the best in- 
terests of the company as a whole. In setting up this system, the operations 
research group found it necessary to rely heavily on the accounting organiza- 
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tion for cost data, although the definitions of costs used differed substantially 
from those used in the normal accounting system. 

The linear programming solution to the production-scheduling problem can 
be illustrated by the mathematical expression shown below. The objective 
of the schedule is to minimize the costs affected by changes in the production 
schedule which were, in this case, principally the costs of overtime operation 
and the imputed interest cost of inventory investment. The cost function to be 
minimized could be shown to be: 


h 
, , rQi(k—i + 1) + Pi yrs 
j= 


k h k 
Clxy)= nae Oilk—i+ ijt 
kih” 


— Sa 
Sax gar) [== i 
where 
C(x,y) is the total of inventory carrying costs and overtime costs affected by the 
schedule, 
x13 is the amount of product i to be produced in period j on regular time opera- 
tion, 


yt3 is the amount of product i to be produced in period j on overtime operation, 
P, is the added cost resulting from producing a unit of product i on overtime 
operation, 
Q: is the added investment required to carry an additional unit of product i in 
and r is the monthly interest rate imputed against inventory investment. 


inventory for one month, 


This mathematical function was to be minimized subject to the following 
restrictions: 


Regular time capacity limits 
au—ms 2 O tocd, 2... Op fae. 2,...6 


m—= x; >O i=1,2,...k 


j= 
Overtime capacity limits 
mi—ys 2 O i=1,2...k (= 12...h 
won ne 2 Oo tant, 2..<8 
|— 
Inventory restriction 
i i i 
= xy + = ys — = Sys SO i= 1, 2,...hs fol, 2,...h 
qe=! qe=I q=I 
The constants m,; and n,,; are the capacity restrictions on line j in period i 
on regular and overtime production; m, and n, are over-all plant capacity 
limits in period i. The final restriction states that the inventory must not be- 
come negative. 
The overtime costs p; could be obtained directly from the accounting records. 
The unit inventory investment charge, Q,, could also be obtained from the 
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accounting records but differed from the normal inventory unit values, in that 
only the direct labor and material component costs were included. The rate of 
interest charged against capital tied up in inventory, r, appeared nowhere 
in the basic accounting records but was established by the management to re- 
flect the need on the part of the company to conserve its working capital 
resources. The rate of interest was changed from time to time, as cash avail- 
ability conditions changed. 


Case of a Retail Chain 


The accounting system of a large, far-flung retail store chain organization 
had been set up primarily for the protection of assets and the estimation of 
profits earned in individual store units. In an organization of this character, 
conservation of asset and evaluation of profitability become of extreme impor- 
tance. The accounting data drawn together from this chain, at some expense, 
was also used by the chain management for control purposes. The manage- 
ment recognized the limitations of the financial documents produced by the 
accounting system for its control purposes but had not been able to define its 
control needs in a sufficiently satisfactory manner for the accounting organiza- 
tion to adapt its reports to these needs. 

The studies of an operations research team showed how statistical methods 
could be applied to the accounting data or, at times, to samples of it, to pro- 
duce control information. The team showed how the same accounting data 
could be interpreted to show hidden conflicts between the company’s objective 
of return on invested capital and the store managers’ objective of maximum 
bonus. 


What Does Operations Research Bring the Company? 


An operations research team brings, first of all, the scientific or research 
point of view aimed at the operating problems of the company. There is a 
recognizable and important difference in the administrative control and the 
research point of view. These differences are recognizbale in the patterns of 
thought habitually used by the line executive, the accounting executive, and the 
physical research scientist. The function of the operations research team is 
to bring the point of view of the physical scientist to complement the attitudes 
of the line executive and the controller in studying and improving business 
operations. 

Modern industrial companies support many activities which fall under the 
general classification of research, including, for example, market research, 
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economic research, and physical research and development. However, the 
physical sciences, particularly physics and chemistry, have gone furthest among 
these varied activities in organizing and specifying a method and an approach 
to research investigation and problem-solving. 

The social sciences and allied business activities have gone a much shorter 
distance toward the organization of the research method. They have contrib. 
uted much less toward the development of powerful experimental mathe. 
matical and analytical tools. There are many reasons why this is so. Perhaps 
it is now time to stimulate the development of research in the social fields 
and associated business research areas, by drawing upon the powerful tech. 
niques the physical scientists have developed for handling problems of growing 
vagueness, uncertainty, and complexity. 

The use of the scientific method of thought, the cycling of hypothesis, model- 
building, and experiment, is fundamental to operations research. Through it, 
the scientific methhod becomes workable by the command, on the part of the 
research team, of technical methods of experimentation and analysis. This 
combination is what the operations research scientist brings to business. Thus, 
the factors which differentiate operations research, in the main, from existing 
management service groups are, as indicated at the start, the extended use of 
the scientific method, supported by a command of the technical methods of 
experimentation and analysis applied to the company’s operations viewed as 
a whole, rather than from some specific point of view such as marketing, pro- 
duction, or engineerin,z. 

This combination of method, technique, and viewpoint which characterizes 
operations research, has shown its ability time and again to make a significant 
contribution to business operating efficiency. In particular, the growing body 
of inventory control and scheduling theory promises to reduce one of the knot 
tiest problems existing in business, by balancing conflicting interests to workable 
scheduling methods which management can control to achieve its goals. Re- 
search in the area of consumer and sales behaviour is a growing and promising 
field. Finally, the development of methods for analyzing information-handling 
and production systems as unified schemes, shows indication of being one of 
the most significant areas in which operations research teams can contribute 
to effective business management in the future. 
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Processing the Termination Claim 
by MARTIN J. CREAN 


Accounting Procedures and Systems Supervisor, Sperry Gyroscope Company, Division of the 
Sperry Corp., Lake Success, Long Island, N. Y. 


Readjustment of defense programs and outlays are harbingers of par- 
tial—and sometimes full—terminations of government contracts. The 
text of this article, written by an accounting official of a company 
engaged in defense work, calls timely attention to the important fea- 
tures of settlement claim preparation, including presentation of ter- 
mination inventories, admissability of costs peculiar to the termination 
situation, determination of profit allowed, and other pertinent aspects 
of accounting for curtailed contracts. 


A COMPANY MAY BE INVOLVED in a termination with the government when 

the latter terminates all or part of a prime contract at its convenience. In 
ordinary contracts for work or services, the measure of damages for breach of 
contract is the full anticipated profit. This is not so with government contracts. 


This article is based on studies made of the most recent government policy re- 


leases of the Department of Defense, relating to termination of contracts. In 
the light of these, it sets forth the requirements to be observed by a company in 
preparing a claim for contracts terminated for the convenience of the govern- 
ment. 

All government contracts contain termination clauses. All termination clauses 
apply to supplies manufactured and services performed within the continental 
United States. The government usually reserves to itself the right to terminate 
any contract at its convenience or option, and to pay a company only for the 
costs incurred for the uncompleted portion of the contract, with a profit factor 
for the work done. A large percentage of claims will involve accounting and 
cost accounting interpretation which will be very important in the preparation of 
termination claims and final settlement. 

Termination for convenience of the government should not be confused with 
a termination that arises when there is a default in the contract. The first as- 
sumes that satisfactory performance has been given, but that a change in the 
federal government's procurement program has forced it to cancel a portion or 
all of the contract. There would be a termination by default if the company 
did not live up to the terms of the agreement. This paper is not concerned 
with such terminations. 

The contracting officer is authorized not only to terminate a contract for the 
convenience of the government but to enter into a settlement agreement, called 
a supplemental agreement, upon completion of the termination negotiation. The 
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contracting officer also examines the settlement proposals, negotiates full or par. 
tial settlement, and concludes the settlement agreement, including financial 
settlement. In the event of two or more claims representing several contracts 
he may approve joint or consolidated settlement. The effective date of termi. 
nation is very important because experience indicates that many disallowance 
are made on costs incurred subsequent to the termination date. 

It is best that notification of cancellation and any agreements reached in ne 
gotiation or otherwise, be in writing. Moreover, it is obvious that the con 
tracting officer will be requested by the company to make a great many decisions 
before a claim is finally closed. Any such decisions involving principles whic 
appear to be deviations from the normal or outside the intent in regulations » 
interpreted by the company should also be in writing. 


What is Involved in Settlement: Bird's Eye View 


The first step in the settlement of a terminated contract must be the preps 
ration and presentation by the company of an accurately compiled accounting 
claim, including a detailed inventory of materials, parts, sub-assemblies, machine 
tools, machines where indicated, jigs, dies, tools, fixtures, and patterns for 
which the company specifies reimbursement. This inventory must be accurately 
counted, priced, costed, summed up, and must be included on the mandatoy 
forms with complete information supplied as indicated on the forms. This in- 
formation includes some items which are not ordinarily a part of commercial 
inventory. An instance is the required detailed description of the materials, 
weights and property disposal recommendations. 

The necessity for compilation of this inventory suggests the advance training 
of personnel to meet the problems which will be presented by a termination 
This requires adequate procedures, amply illustrated and well thought out, The 
procedures should give the duties of each division and related departments, 9 
that a claim can be presented in a routine manner. To this end, a special term: 
nation inventory ticket should be designed on which all the required informs 
tion can be gathered and will suffice to act as a medium for relieving the proper 
inventory accounts, for inspection results, for final destination of such materials 
and for pricing the inventory in detail in a manner conformable to government 
requirements. 

Having compiled the inventory, a company must then summarize the daim 
on the mandatory forms. The claim will include administrative overhead, profits 
and post termination expenses. When the complete claim has been presented 
to the contracting officer, the process of settling it begins. Before it can be paid 
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in full and the property finally removed from company custody, the contracting 
officer or his representatives must have approved the disposal of each item of 
inventory and examined the propriety of each item of expense and profit. 

The amount paid to a company in settlement of a terminated contract is, 
unless the courts are resorted to, a matter of negotiation or determination under 
a formula. In negotiation, the contractor may obtain costs plus a reasonable 
profit. Under formula, he generally obtains costs plus two per cent on costs of 
material acquired for the uncompleted portion of the contract, eight per cent of 
all of the costs except subcontractor’s costs, but not over six per cent of the 
total costs. The government desires a rapid settlement of contracts and govern- 
ment agencies are geared to a negotiated closing. As a result, the formula is 
reluctantly resorted to. 

However, as already indicated in summary form, there are many steps which 
precede the negotiation. Before a prime contractor can sit in a meeting with the 
representatives of the government to settle, he must have the settlement proposal, 
detailed inventory, government or company accounting review of subcontractor’s 
daims, an agreement for the full clearance of surplus property, and clearance 
of all subcontractor’s claims. 


Departmental Impact of Termination 


Each division of a company occupied with its particular current problems, 
tends to look upon a termination as a “dead” matter for the attention of 
specialists who may be interested in it. A special group which would carry the 
termination work load of each division would be a costly set-up. Therefore, to 
be effective, all functions connected with terminations must be intergrated into 
the normal work routine of existing departments’ personnel by means of pro- 
cedure study and without the intrusion of termination specialists. All decisions 
relating to the termination are made by a policy committee representing each 
division's management. The Comptroller, who is responsible for the final 
presentment of the claim, is the permanent chairman. 

The sales department is the natural contact with the contracting officer, 
because it initiated the contract. The company generally wants to know whether 
or not, through this contact, a partial termination can be adjusted as to the rate 
of output and the date of the last shipment, so as to cause the least disturbance 
as possible. The company is also interested in knowing whether spare parts 
will be required on a long-term basis or whether there will be a stand-by 
program for the product. It would like to know whether ninety per cent complete 
items can be finished or is the product considered obsolete. 
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The company must stop its work on the contract. This will be done through 
production control and other departments on advice from the sales department 
It is to a company’s best interest that the sales department permit no delay in 
informing the departments involved. Determination of what subcontractors 
are involved and the extent to which purchase orders should be cancelled or cut 
back is a function of the production control department because this involves 
inventories and continuing demand figures. The production control department 
must consider the demand for spares and other contract requirement before 
calculating the quantity to which termination is applicable. Upon the notific. 
tion of the quantity involved, the procurement department cancels or modifies 
the purchase orders. Where it can be determined that a diversion of materials 
from the cancelled contract, at cost, would involve a loss to the company, com 
sideration should be given to including such potential diversion in the claim, 
giving the contracting officer ample evidence for nondiversion in spite of exist 
ing demand. 

The job of physically establishing the prime claim inventories on termination 
tickets and schedules belongs to the manufacturing and engineering departments, 
This includes an inventory of work-in-process, finished parts, assemblies, finished 
units, tools and test equipment. 

After the costs are applied to the termination transfer tickets by the cost 
accounting department, the books are relieved at existing absorbed overhead 
rates, and the tickets are repriced at applicable termination overhead rates and 
a unit cost computed. The tickets are then rearranged for preparation of man- 
datory schedules. After all of the cancelled inventories are charged to the 
termination account and set forth in the proper schedules, the schedules pre- 
pared for the government are turned over to the general accounting department 
for review. 


Inventory and Total Cost Bases as Principal Settlement Choices 


The settlement proposal should list cancelled inventory costs, include setile 
ment expenses, plus any settlements with subcontractors. It is often difficult to 
determine the total settlement expenses or subcontractor’s claims at original 
filing of the proposal. Therefore, interim claims may be filed until all data is 
compiled and the final claims prepared. The company is allowed two yeafs 
(or a period of time specified in the individual contract) from effective date 
of termination, to file the proposal, but it should be filed as quickly as possible. 

One of the most important problems before the machinery can be set ia 
motion for gathering data on costs is determination of the accounting basis for 
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preparing the settlement proposal. There are four cost accounting methods 
which may be employed by a company as a basis for preparing a termination 
daim. They are the inventory basis, total cost basis, percentage of completion 
basis, and any other reasonable basis. When a basis is chosen, it must be recog- 
nized that the admissible costs are those sanctioned by recognized commercial 
accounting practices. 

The company is not bound to prepare a settlement in exactly the same manner 
as is followed in keeping the company accounting records. If the accounting 
system was established for the purpose of the control of costs and other special 
purposes, it ray be unsuitable when applied to the preparation of the settle- 
ment proposals. However, this does not mean that the government will allow 
the company to select the basis which will give the greatest recovery. The 
company carries the burden of proving that ordinary methods do not give fair 
compensation. The claim must be prepared under a method which will produce 
an accurate statement of total costs. 

The inventory basis is most frequently used. Under it, a termination inven- 
tory is taken of raw material and purchased parts, both priced at purchase cost. 
Work-in-process and component parts completed are priced at manufacturing 
cost. This cost includes materials, labor and applicable overheads. All other 
elements of cost, such as engineering, methods, tooling, etc. are listed. The 
inventory is listed on a statement of charges incurred prior to termination. 
General administrative overhead, settlement expenses and subcontractor’s claim 
are also listed. Finished products, as of date of termination, are either shipped 
out with approval of contracting officer and billed at sales price, or included in 
the settlemen proposal as acceptable finished products. If the latter, they are 
priced at sales price. 

In the absence of unit cost information or when the contract is terminated 
in the early stages of performance, an alternate method, known as total costs 
on the contract to the date of termination, is applied and a profit allowance 
added. Deductions are then made for all amounts paid or to be paid for com- 
pleted articles. The total cost basis is used when it is impractical to use the 
inventory basis. All costs incurred to the date of termination are listed. All 
allowance for profit is made on total costs incurred, or an adjustment for loss is 
made, and all payments made for completed units shipped and billed are then 
deducted. To this amount are added subcontractor’s claims and other necessary 
expenses. The most practical way to handle this choice of methods for fixed 
ptice contracts, is to prepare the claim using both methods and then decide 
which form of settlement proposal is more suitable in the particular circumstance. 
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it considers as costs only those directly attributable to the terminated portiog 
of the contract. The inventory basis presents a cost problem for pricing work 
in-process and incompleted tooling jobs, unless labor costs are maintained by 
operation and part number. The inventory method is usually chosen if (1) the 
costs for the uncompleted portion of the contract are mostly raw materials and 
purchased parts unprocessed or (2) there is not a substantial amount of work 
in-process or (3) there is sufficient cost data available by operation to price the 
work-in-process inventory or (4) if the termination takes place during the late 
stages of performance. 

The total cost basis necessitates a review of all costs incurred on the contrad 
to date of termination. It is particularly advantageous if manufacturing opem 
tions have just started. Thus, the preproduction engineering or starting load 
costs, get into the costs presented in total through the simple process of listing 
all cost incurred. It is helpful to claim full re-imbursement for these in a cae 
in which the contract is terminated in the early stages of performance. For the 
same reason, it may be helpful with older contracts where there is no full 
recovery of unusual costs at the start. As a rule, the total cost basis is used on 
a minority of claims. In the absence of dependable cost information, however, 
it is desirable to use the total cost method. 

With respect to cost-type contracts, the armed services procurement regule 
tions, regulations of military departments, and the prescribed standard ter 
mination clauses, either require or permit the vouchering out of all costs. The 
company may elect to negotiate both fee and costs in the termination settlement 
or restrict negotiations to the fee alone. In the event that an election is mate 
to include costs in the negotiated settlement, the company should promptly dis 
continue the presentation of cost vouchers except resubmission and reclaim 
vouchers. The company may elect to continue presenting cost on cost reim 
bursement vouchers for a prearranged or an indefinite period. When the com 
pany elects to discontinue the use of cost vouchers, the company identifies the 
final voucher submitted. It will not be permitted to resume use of cost vouchers 


thereafter. After this discontinuance of cost vouchers, the company presents - 


a claim for the reimbursement of costs on a settlement proposal. However, 
accounting information required on termination in connection with terminated 
cost-type contracts is generally the same as that under the fixed type contracts 
Admissable and Inadmissable Costs—In General 

There are no government requirements that the company shall follow # 
particular account classification in its cost system, so long as it furnishes pert 
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The agencies of the goverament prefer the use of the inventory basis, because 
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nent accounting information. It is the purpose of this section of the present 
article to consider the broad principles governing the determination of costs 
under government contracts and to include in the discussion sundry other costs 
which may be admissable if a contract is terminated and which would not neces- 
sarily be, if the contract had been completed. It is well to say at the start that 
costs do not become inadmissable because they are not mentioned in the contract 
or elsewhere. Such items stand or fall on their own merits. The general basis 
upon which costs may be declared unallowable are as follows: costs not incident 
to, nor necessary for, the performance of the contract; costs construed to have 
been incurred contrary to public policy, costs to the extent considered unreason- 
able in amount, costs for which recovery was contemplated as part of the contract 
fee or profit, costs specifically cited as unrecoverable from the government by 
reason of statute or regulation. Specifically inadmissable costs include bad debts 
and reserves for such debts, and commissions and bonuses in connection with 
obtaining or negotiating for a government contract, dividend payments, losses 
from sales or exchanges of capital assets, losses on other contracts, taxes and 
expenses in connection with financing, refinancing, or refunding operations, 
materials or services purchased or worked on in excess of the reasonable require- 
ments of the contract. 

If a cost is not disallowable under circumstances just discussed, it may be 
admissable if it is not contrary to contract terms or specific applicable regulations. 
The government sets the rules on some specific items but does not cover in 
regulations each item of possible cost which may arise. As a result, it depends 
and accepts as governing, the general interpretation of manufacturing cost 
sanctioned by the practices of industry. Attention is also given to the treatment 
of expenditures by the public accounting profession and recognized accounting 
associations. Admissable costs include direct costs which are reasonably neces- 
sary for contract performance and indirect costs which are reasonably necessary 
for performance of the contract and properly allocable to the terminated por- 
tion. In application, the following points govern: reasonableness, generally 
accepted accounting principles and practices, limitations as to types or amount 
of cost items set forth in the contract or in written records of negotiation, and 
allocability. 


Direct Costs 


Allowable material costs include the cost of all items purchased directly for 
(or used in the process of fabricating or consumed directly on) the product. 
In presenting a settlement proposal on an inventory basis, the raw material and 
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purchased parts should be priced at cost. A recognized and consistent method 
of pricing should be used. Examples would be specific identification, weighted 
average cost, weighted moving average, first in first out, et al. In calculating oog 
of materials, all discounts, including cash discounts, trade discounts, rebate, 
and any other allowances and credits taken by the company are to be deducted 
These credits may be applied directly to the charges for the materials involved 
or may be apportioned through credits to indirect costs. Where discounts ag 
available but not taken because of financial inability or other reasonable caus 
the company will not be penalized. The military service auditors prefer handling 
of these discounts as direct reduction of material costs, so that the charges tp 
contracts will be net. However, only cost-reimbursement type contracts am 
usually handled in this manner. Under fixed price contracts, fair apportionment 
through overhead adjustment is all that is necessary. 

The company should scrutinize, for appropriateness to the contract in question, 
the type of materials and the quantity listed on the termination inventory sched. 
ules, because the government audit agencies will scan bills of material and 
design specifications for the reasonableness of the terminated inventory. Du 
allowances for overages because of manufacturing hazard will have to bk 
considered. Material in company\stockrooms prior to date of contract cannot 
be included unless proven to be necessary for the terminated contract. Neither 
can common items which could be used on other contracts. Material which cn 
be diverted to other contracts must be removed from the claim with, proper 
credit to the contract. 

Direct labor is considered to be the salaries and wages charged directly to 
the contract. Normally, such compensation will be charged at actual straight 
time rates and will bear its portion of bonuses and shift premium through 
overhead application, unless other methods are used in the cost system. Thes 
methods are acceptable so long as they are equitable and consistently followed 
To support direct labor cost for audit purposes, labor cost cards, clock cards 
time check reports and payroll records should be available. Accumulating labor 
costs on a contract under a total cost basis of settlement proposal is generally 
not much of a problem, whether the company has a job order or process cust 
system, or a standard cost variation of either. A settlement proposal submitted 
on an inventory basis, where a job order cost system is encountered, presenis 
difficulties in pricing of work-in-process unless cost by part and operation is 
ascertainable. Estimated costs may be used in the absence of actuals or reasonable 
standards. 

Other direct costs chargeable on termination may include those types of 
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costs directly chargeable to the contract which do not enter directly into the 
fabrication or forming of the product but are demonstrated to be specifically 
related to the terminated portion of the contract. These may include the 
engineering and development costs, the cost of special tooling, methods and 
processing work, and the purchase of material and services directly attributable 
to the contract. Charges such as these may be considered in total and, if there 
is a number of deliverable units, this quantity can be used te divide the charges 
between the cost of the product shipped and the terminated portion of the 
contract. 


Starting Load Costs; Reconversion Costs 


Starting load costs may be allowed in termination. Initial or starting load 
costs are costs of a nonrecurring nature which arise in the early stages of 
production and which have not been absorbed on the completed portion of the 
contract due to the fact that fewer articles were produced because of the ter- 
mination than were called for in the contract. Initial costs may include labor 
costs and related overhead, which is particularly high in the early stages of 
production because of excessive defective work resulting from inexperienced 
labor, idle time and subnormal production occasioned by changing methods of 
processing, cost of training employees, and the unfamiliarity or lack of experi- 
ence with the product, materials, manufacturing processes or techniques. 

It is not necessary for allowability that initial costs be segregated and amor- 
tized on the books of a company. The segregation may be made from cost 
reports and schedules which reflect the high unit costs incurred during the early 
stages of the contract. When the settlement proposal is on the inventory basis, a 
reasonable ainount representing the excess production costs incurred during the 
initial period may be so segregated and allocated between the completed and 
terminated portions, normally on the basis of units delivered and to be delivered. 
However, if the product is of a diverse nature, some other equitable basis may 
be used, such as machine or labor hours. Of course, when initial costs are 
included in the settlement proposal as a direct charge, they cannot be included 
in overhead also. The initial costs of one contract may not be apportioned to 
other contracts, 

The expense of the conversion of the company’s facilities to uses other than 
the performance of the contract is generally disallowed. Under certain circum- 
stances, this type of cost may be allowable. An example of this is property 
damage resulting from the removal of special facilities for delivery to or dis- 
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posal at the direction of the Government. Of course, realignment or relocation 
of production lines for performance of other work will not be considered 
allowable. 


Indirect Costs 


Indirect costs on government contracts are generally spread over, and collected 
in, several types of overhead, i.e., manufacturing labor overhead, material 
overhead, and general and administrative overhead. The generally acceptable 
means of proration are applicable to settlement proposals submitted. The 
additional factor to consider is that the period in the determination of the 
applicable rate should be representative of the cost period involved in the 
settlement proposal. Also—and this is as true of going contracts as it is of 
terminated ones—whenever items ordinarily chargeable as indirect costs are 
considered as direct costs, the cost of similar items applicable to other work of 
the contractor must be eliminated from indirect costs apportioned to the con- 
tract. 

Advertising costs directly related to the advertising of the contractors’ prod- 
ucts and reasonably allocated to the terminated portion of the contract may 
be included. The contractor must have a consistent method of advertising anda 
reasonable one. Another category is compensation of officials, which includes all 
amounts paid, accrued, or set aside by way of salaries, fees, license fees, royalties, 
bonuses, and pensions, retired and deferred compensation benefits. The amount 
must be reasonable as measured by overall benefits from services rendered and 
must be allocable to the terminated portion of the contract. Expenditures for 
the improvement of working conditions, employer-employee relations and 
standards of performance may be allowed to the extent considered reasonable 
and necessary. Experimental, research and development expense specifically 
applicable to the types of supplies or services covered by the contract may be 
allocated to it. General experimental and research expenses may be allowed to 
the extent consistent with an established program of the company and to the 
extent related to defense purposes. 

There should be mentioned here a broad limitation on certain costs discussed 
in this section of the present article. In no event may the aggregate of the 
amounts allowed in respect of initial costs and preparatory expenses, loss of 
useful value for special machinery and equipment, experimental, research and 
development expense, special leases, engineering, development and_ special 
tooling, exceed the amount which would have been available from the contrac 


N.A.C.A, BULLETIN 





1270 








expe 
tract 
evide 
tion 

duce 
as le 
conti 


A cor 
direct 
report 
Propo 





idered 


lected 
aterial 


of the 
in the 
t is of 
sts are 
ork of 
e CON 


prod: 
ct may 
rand a 
des all 
yates, 


ed and 
res for 


cifically 
nay be 
wed to 
to the 


LETIN 





ptice to cover these items if the contract had been completed, after considering 
all other costs which would have been required to complete it. 


Settlement Costs 


Settlement expenses include reasonable accounting, legal, clerical and other 
expenses necessary in connection with termination and settlement of the con- 
tract and subcontracts and in connection with the settlement proposals and cost 
evidence. Settlement expenses may also include reasonable storage, transporta- 
tion and other costs incurred for the protection of property acquired or pro- 
duced for the contract or the disposition of such property. Special leases, such 
as lease rentals proved to be necessary for the performance of the terminated 
contract, less the residual value of such leases, may be allowed. Allowable 
also is the cost of reasonable alteration of premises and also reasonable restora- 
tion costs. Salaries and wages of indirect workers and indirect work of direct 


~ workers may be included. Taxes, except Federal income and excess profit taxes 


are allowable. Vacation, holiday or severance pay, sick leave and military leave 
to the extent required by law, employer-employee agreement, or by the contrac- 
tors’ established policy are also allowed. 

Settlement expenses are subject to audit by the agencies and, if a contractor 
does not have supporting data, he will encounter difficulty in obtaining reim- 
bursement ori all these costs. Generally, no overhead of a manufacturing or 
general administrative nature will be allowed as an item of cost on settlement 
expenses. Therefore, it is important that all expense incurred, applicable to the 
claim, be rendered as a direct charge to it. The settlement expenses should be 
summarized and listed on appropriate schedules for inclusion in the settlement 
proposal. 

Immediately upon receipt of termination notice, the accounting procedures 
should be organized to accumulate all settlement costs expended on the clair. 
A common expedient is to assign a work order to this type of cost and have all 
direct and indirect workers present labor cost cards, or salaried employee time 
reports, charging the work order for time spent on any phase of the settlement 
proposal. 


Oversight of Subcontractors’ Claims 


A subcontractor has no legal standing against the Government in a termina- 
tion. His rights are directly against the prime contractor or the next higher 


JUNE, 1954 1271 








tier subcontractor, or whoever has issued the purchase order to him for work to 
be performed. Upon receipt of termination notice, the prime contractor is 
expected to serve notice to the subcontractors affected by the termination, 
Subcontractors are also expected to pass this notice on to the next lower tier, 
The prime contractor is expected to advise and assist the subcontractor in the 
preparation of his claim and is also expected to make all the necessary check 
in order to determine the reasonableness of a claim, as would the government 
under similar circumstances. However, it should be pointed out that all claims 
of subcontractors are subject to the approval of the contracting officer. If the 
contracting officer is satisfied with the procedures used by a contractor ip 
settling claims, he may authorize the contractor to make all settlements (but no 
to exceed $1,000 without prior approval). 


The Claim Inventory; Disposal Problems 


The claim inventory should be prepared for submission on the appropriate 
government schedules. Care should be taken to fully describe the inventory in 
accordance with the commercial description that would be adequate for disposal 
and screening purposes. If due care has been exercised, the company has taken 
a complete physical inventory of the material allocable to the terminated portion 
of the contract. The raw material, parts and work-in-process have been inven- 
toried by the production control department and priced by the cost department. 
Open commitments have been manifested by production control and the out 
standing purchase orders have been amended or cancelled by the procurement 
department, and the subcontractor and vendor's claims have been submitted and 
audited. Tools and test equipment, purchased or manufactured for the contract, 
representing company-acquired or government-furnished property have been 
inventoried by the cognizant department and a price fixed on items that the 
company has an interest in retaining. 

Some portion of the termination inventory will be retained by the company 
by means of diversion. Other portions will be transferred to other govern 
mental agencies. Another part will be sold. In the event the company agrees 
to purchase a certain part or all of the termination inventory, the amount agreed 
upon should be deducted from the claim as a disposal credit. If the company 
is authorized to dispose of the inventory, the amount received should be entered 
as a disposal credit. The government, in some cases, authorizes the company to 
destroy or abandon the inventory. That part of inventory which has no sale 
or scrap value may be donated. The contracting officer will review the recom 
mendations of the company concerning scrap. Generally, when inventory é 
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disposed of or sold as scrap, a scrap warranty is expected by the government. 
The receipts from the scrap sales must be entered as a disposal credit on the 


settlement proposal. 


Comptroller's Review of the Claim—And Government Audit 


From the company viewpoint, assembly and approval of the claim is the 


|. Are inventories of completed units and 
assemblies, work-in-process and raw ma- 
terials in proper order? 


2. Have values and salvage been verified 


by responsible authority in the manu- 
facturing division? 


3. Have obligations to suppliers and un- 


liquidated costs of the subcontractor 
been verified by the purchasing and 
production departments to the extent 
that claims arising from them may be 
approved and recommended for pay- 
ment without audit of subcontractor 
records? 


4. Have preparation and starting load 


costs and development and special en- 
gineering costs either been fully amor- 
tized during the progress of the con- 
tract, or included as a claim for un- 


6. 


responsibility of the comptroller’s division and various questions should be 
answered before it is submitted. Some of these questions follow: 


Is there a claim for unrecovered man- 
ufacturing or administrative costs iden- 
tified with the contract? 

What are the costs of obtaining dis- 
continuance and settlement, including 
the post-termination charges, i.e., the 
cost of taking and evaluating the in- 
ventory time of employees working on 
special cancellation jobs, cost of wait- 
ing time, if any? 

Are there any unexpired 
other housing costs? 


leases or 


. What are the storage charges appli- 


cable to inventories? 
What are costs of protecting and pre- 
serving government sual 


What are the costs for packing termi- 
nated materials? 





liquidated costs? 


If all of the above questions are answered in the affirmative, the claim is 
ready for government audit. 

All claims submitted by prime contractors are referred for audit by the con- 
tracting officer to the audit agency of the department concerned. The reports 
and recommendations of the audit agency are submitted to the contracting 
officer in writing and used as a guide in negotiating the final settlement. All 
settlements with subcontractors are submitted for approval to the contracting 
officer unless the contractor has authority to settle those claims not in excess 
of $1,000. The contracting officer submits all such claims received by him to his 
audit agency if such settlements involve $25,000 or more, or if he considers 
a partial audit or a complete one desirable. 

All settlernent proposals of prime and subcontractors submitted to contract- 
ing officers are also subject to the approval of a settlement review board at the 
feld level. This is operative in the following instances: settlements involving 
$25,000 or more, settlements limited to adjustment of the fixed fee for a cost- 
type contract or subcontract where the total amount of fee exceeds $25,000. 
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The contracting officer may, at his discretion, desire his superiors to review the 
settlement decision. If the claim is in excess of $500,000, it is subject to the 
approval of the head of the procurement activity involved. 

A government procedure for partial payment has been set up to handle 
requests for partial payments on termination claims. Where a contracting officer 
is of the opinion that the proposal of prime contractor or subcontractor is fair 
and reasonable and a preliminary review of the accounting data indicates that 
the application is proper, the contracting officer may authorize payment ona 
percentage basis, depending on the type of inventory. No partial payment for 
profit or fixed fee can be claimed under this method. 


Determination of Profit Allowance 


Profit or fee computation for a termination-claim is applicable only to costs 
incurred to the date of termination. If it is an inventory basis settlement pro 
posal, the profit is computed as applicable to the company’s costs clearly related 
to performance of the terminated portion of the contract. There is no profit 
allowable on settlement expenses, subcontractor’s claims and interest on borrow. 
ings, when these are considered as an allowable item of cost. Subject to this 
limitation, any reasonable method may be used to arrive at a fair profit or fee, 
The basis could be what both parties agreed upon or contemplated at the time 
the contract was negotiated or what a company would have earned had the 
contract been completed or what a company may have agreed to accept in the 
event the contract was terminated. 

One method of arriving at a fair profit or fee is to allow the same proportion 
of the dollar amount of the profit which both parties agreed upon, or con 
templated at the time the contract was negotiated, as the work performed on the 
terminated portion of the contract bears to the work contemplated by the entire 
contract. This proportion does not necessarily depend on the ratio of the costs 
incurred on the terminated portion to the total estimated costs nor on the ratio 
of materials acquired for the terminated portion to the total materials needed. 
(For example, where the acquired materials have not all been processed, the 
government would feel that costs based on them are not a fair index of the 
proportion of the work done.) These factors should be considered, but the 
primary test of proportionate completion is the extent and difficulty of the work 
done, including engineering work, production planning, technical study and 
supervision, arrangement and supervision of subcontract, etc., as compared with 
the total work required by the contract. 

Engineering estimates of the percentage of completion should not ordinarily 
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be required but could be properly considered if available. Where the contract 
has called for the arrangements of subcontracts and the supervision of their 
performance, this work should be considered in estimating the extent of com- 
pletion. However, the profit or fee should not be measured by the amount of 
the company’s payments to subcontractors for their termination claims. 

In addition to points already mentioned, other factors should be considered 
which may exist in relation to the terminated portion of the contract. Among 
these are efficiency of the company, with particular regard to attainment of 
quantity and quality of production, reduction of costs, and economy in use of 
materials, facilities, and manpower. Additional considerations are inventive and 
development: contributions and cooperation with the government and other con- 
tractors in supplying technical assistance. The character of the business, in- 
cluding source and nature of materials, complexity of manufacturing techniques, 
character and extent of subcontracting, and such other factors as fair and 
equitable dealing may require, should also be given weight in determining 
allowable profit. Profit is not a fact but a derivative of factors and, therefore, 
is solely a matter of negotiation with the contracting officer. 

The contractor “pays” for his own losses. The government takes the position 
that if work on the terminated contract results in a loss or if it appears that the 
company would have suffered a loss had the contract been completed, no part 
of the loss on the completed portion of the contract should be considered as 
an item of cost and the amount of the claim should be reduced by the indicated 
rate of loss. 


Concluding Termination 


With the assistance of his audit recommendations, the contracting officer 
negotiates with the company a final settlement, giving due cognizance to the 
full range of factors to which this article has been devoted. At the conclusion 
of negotiation, he prepares a memorandum setting forth principal elements of 
the settlement, to be included in the contract file. Such settlements can be 
negotiated on an individual item basis or on a lump sum basis. 

An appeal relating to a termination claim is handled as a dispute under a 
contract. The appeal would have to be filed with the appeal board. If the 
company has not submitted a timely termination claim, or obtained an extension, 
it may be precluded from exercising appeal rights. 
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PRODUCTIVITY MEASUREMENTS CAN 
BE OBTAINED AND USED 


QUITE OFTEN WE SEE in newspapers or 
magazines that substantial increases in pro- 
ductivity have taken place in recent years. 
These advances are usually stated in terms 
of increases in output per man-hour. We 
may also read that a new labor contract 
has been signed, including provisions for 
wage increases based on general improve- 
ments in productivity. Despite our ex- 
posure to such easily-stated concepts of 
productivity, I doubt if many industrial 
accountants—whose everyday job it is to 
work at improving productivity—realize 
that these same measures may have some 
practical application to the problem of cost 
reporting. In fact, we might raise the 
question, do these blanket approaches to 
productivity measurement have any con- 
structive relationship to the accountant’s 
job of measuring the results of operating 


performance? 


The answer to this question is “yes”. In- 
dustrial accountants can measure changes 
in output per man-hour in their own com- 
panies, although the managerial usefulness 
of these measures is yet to be explored. 
In January, 1952, an article appeared in 
the N.A.C.A. Bulletin, written by William 
Langenberg, entitled, “An Experiment in 
Productivity Measurement,” in which this 
problem is well discussed. The author of 
the article concludes that measures of pro- 
ductivity change are useful and he also 
illustrates a method which goes beyond 
measuring output per unit of labor alone 


and combines labor and capital inputs so 
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POINT 


the results of the combined factors of pro- 
duction can be measured. 

In our company, also, we have recently 
experimented with productivity measure- 
ment. We are not fully satisfied with the 
results, but we feel that we have devel- 
oped valuable information, even though 
we may not make such studies on a routine 
basis. In the division we chose to study 
first, we used labor alone as a base, be- 
cause we wanted to see that result first and 
because labor was the predominant element 
of cost in this division. Both direct and 
indirect labor were included. The basic 
ratio we developed is as follows: 


Output per man-hour= 


This ratio was computed for each part 
of the study, i.e., for each of the selected 
number of years and converted to a series 
of index numbers using the first year as 
a base. Our regular cost and production 
records gave us almost all the data we 
needed to do the job, although several 
technical problems were involved in of- 
ganizing the information. Our basic results, 
say, were three numbers—100, 98, and 108 
—indicating a drop in productivity and 
then a gain. Our real problem, though, 
was not so much to obtain a comprehen- 
sive measure of productivity and produc 
tivity changes as to explain, insofar as 
possible, the causes for the changes which 
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were revealed. To do this, we relied pri- 
marily upon the variance reports which are 
developed as a routine part of our cost 
accounting process. 

First, we took the significant variances in 
each period and converted them to man- 
hour equivalents. Then, after developing 
man-hour equivalents for other variations 
in our operations, such as training and 
product mix, we re-computed the produc- 
tivity and productivity indexes for each 
period, after eliminating any differences in 
the variances between the several periods 
involved. In principle, if we had found 
all the causes of productivity changes, our 


uction 


indexes would now be the same for each 
period, i.e., 100, 100, and 100. Actually, 
we found that they did come very close to 
each other. ‘We could then re-tabulate 
the basic productivity results, setting forth 
the causes we had found to be responsible 
for the changes. 

We plan to extend these studies and 
make further refinements. 
feel that results to date point to the fol- 


However, we 


lowing conclusions: 


1. Comprehensive measures of produc- 
tivity are obtainable and the simplicity of 
the results makes such measures useful in 
reporting to management, especially top 
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management personnel who are unfamiliar 
with the details of variance reports. 


2. Since our variance reports isolate con- 
trollable variances at different levels of au- 
thority, it is convenient to put the operat- 
ing performance record back together again 
in one piece and thus obtain more perspec- 
tive about the trend of our performance. 


3. Our cost accounting system, by this 
means, has been “audited” so to speak, in 
that with few exceptions, our variance classi- 
fications were adequate to explain the pro- 
ductivity changes which were discovered. 


4. Long-range comparisons should be 
even more useful, because cost revisions 
tend to limit the possibility of comparing 
dollar variances of one year with those of 
another, The effect of major plant improve- 
ments can be more readily determined. 


5. Both the productivity measures and the 
by-products of productivity studies, such as 
changes in value added, appear to be use- 
ful for industrial relations purposes and 
wage negotiations. 

Another conclusion we came to in con- 
nection with this attempt at productivity 
measurement is that our standard costs really 
give us more information about productiv- 
ity than can be obtained from studies such 
as these. At the same time, our standard 
cost results often leave some doubt in our 
minds as to over-all results which are be- 
ing achieved and the basic trends in cost 
which are taking place. 

We hope that studies along these lines 
will be made in other companies, so that 
we can all have a better base of experience 
to use to judge the meaning and usefulness 
of comprehensive productivity measure- 
ment. 

JOHN H. KEMPSTER, Boston Chapter 
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Income Reporting and Price Re-Determination 


by EDWARD A. WILLIAMS 


Manager, Government Accounting, Collins Radio Company, Cedar Rapids, lowa 


Looking primarily to “costs incurred or to be incurred’ as a clue, even 
on negotiated contracts, as to what ultimate prices will be, the author 
of this article points out the necessity in three directions—fmnancial 
statements, renegotiation, and Federal income taxes—for early near- 
final computation of revenue and associated costs on defense contracts 
subject to price redetermination. 


_ OF INTEREST ON THE PART of the great majority of accountants, in 

accounting for government contracts, leaves the “lonesome few” in the 
position of attempting to apply generally accepted accounting principles and 
practices to new situations without the benefit of the thinking and experience 
of the great body of industrial and professional accountants who are responsible 
for establishing and maintaining these principles. Furthermore, accountants 
who do have the experience of doing business with the Government, while 
prolific in covering specific problems such as allowable costs, types of contracts 
and facility accounting, seem reluctant to discuss the solutions they may have 
found to the problem of reporting income where prices are tentative, subject 
to change after the end of the fiscal period. 

Let me briefly state the problem. A contractor, ready to close his books and 
release a financial statement for the fiscal period, finds that a substantial part 
of his sales are represented by deliveries under long-term contracts subject to 
ptice revision subsequent to the current year. How should income be recorded 
for the financial statements, for renegotiation, and for tax purposes ? 


Financial Statement Income and the Price Revision Problem 


Three general solutions suggest themselves. First, do nothing. This is ob 
viously no solution at all, since interim or other prices recorded on the books 
are merely a means of collection, with little or no relationship to what final 
prices may be expected to be. Or, collection may be by means of partial or prog- 
ress payments, in which case no income has been recorded on deliveries. Under 
these circumstances, the financial statements must be qualified by notes indicat- 
ing that no effort has been made to record income on this element of the 
business. A second alternative would be to record all sales at contract or bid 
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prices, ignoring any possible price adjustments until finally established. Here 
again, the reader of the financial statements is left to make his own guess 
without the benefit of the management’s opinion regarding the significance of 
the income figures reported. The third approach, which is the subject of fur- 
ther discussion here, is to report income based on the best estimates available, 
clearly indicating in the statements the extent to which estimated price adjust- 
ments are included. 

In finding a workable approach to “doing something,” it may be taken 
into consideration that, basically, redeterminable sales will! fall into one of 
the following classifications as of the end of the period being reported on: 


1. Contracts on which redetermination pro- 3. Contracts in process which have not 


posals have been submitted but on which reached the formal redetermination 
negotiations have not been concluded. point. 

2. Contracts which are at or near the re- 4. Contracts on which little or no experi- 
determination point but for which pro- ence is available. 


posals have not been submitted. 


Group 1 can properly be reported at prices proposed to the government and, 
in the case of Group 2, can be based on figures which will be proposed. This 
assumes that: the proposals are realistic and do not include items for bargaining 
purposes only. If the latter situation exists, book prices should be reduced to 
the figure which the company’s negotiators believe will finally be accepted 
by both the company and the Government. Group 3, contracts in process which 
have not reached the redetermination point, poses the greatest problem. However, 
assuming that production experience is sufficient to warrant a better judgment 
of the ultimate cost than was available at the time of bidding, an estimated 
revised price can be established. If, for Group 4, no better experience can be 
obtained than was available at the time of establishing the original contract 
price, it is obvious that these prices should not be adjusted. 

Undue emphasis has often been placed on the distinction between cost-plus- 
fee contracts and negotiated fixed price contracts. Repeated lip-service is given 
to the concept that redeterminable fixed price contracts culminate in a negotia- 
tion of price, costs being merely one element to be considered in the establish- 
ment of this price. Government negotiators promptly rebuff suggestions that, in 
redetermination, they may be merely adding a percentage of profit to- the 
total of acceptable costs. However, does experience bear out this premise? 

As a practical matter, a contractor submits a redetermination proposal 
by accumulating all costs and expenses chargeable or allocable to the contract, 
and adding a profit factor to it. Assuming that an audit verifies the contrac- 
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tor’s actual costs, the following items remain for consideration by the negoti- 
ators: 


1. Reasonableness of estimates, assuming and expenses prorated to the contract, 
redetermination is made prior to com- 3. Other items set out by the auditor for 
pletion. further consideration. 


2. Applicability of certain over-all costs 4. Profit. 


The first three items involve a determination of contract costs. Their reso- 
lution leaves only the matter of determining profit. From this point on, whether 
admitted by the negotiators or not, the problem resolves itself to the establish. 
ment of a profit factor to be added to cost in order to arrive at a selling price, 
At all events, whether or not this reasoning is entirely acceptable, the fact re. 
mains that a contractor with some experience in negotiating price revisions 
with the Government is in a position to estimate fairly accurately the final sell- 
ing price of his product. 


Applying Costs Against Estimated Contract Prices 


Establishment of estimated sales for the fiscal period covered by the financial 


statement is one side of the problem. Another of the accountant’s principal 
functions is the proper association of costs and expenses with revenues in order 
to present the most reliable estimate of the net results of operations. A deter- 
mination of the costs to be recorded against estimated selling prices on contracts 
subject to price revision is, therefore, essential. This requires that costs, to be 
recorded against income, must be determined. Proper association does not just 
happen. A comparison of expenditures with billings is obviously no reflection 
of net income. This is most apparent in a situation in which deliveries are 
preceded by an extended period of development, start-up, and preproduction 
activity. Accepted practice in this instance would be to defer these initial 
costs, so that they may be absorbed against the income which is realized at a 
later date. 

In spite of the difficulties, costs can appropriately be matched with income 
from redeterminable contracts. Recognizing that estimated selling prices have 
been established primarily from a review of costs incurred and to be incurred, 
it follows that the amount of cost to be absorbed against each dollar of sales 
has also been estimated. If a contractor determines that his manufacturing cost, 
based on experience to date, will be $100 per unit, that his administrative and 
other allocable expense will be 5 per cent of manufacturing cost, and that, in 
his best judgment, he will be able to negotiate a profit of 10 per cent of this 
total, he has a formula by which to estimate sales ($115) and manufacturing 
cost ($100) for each unit delivered. Variations in the formula may be required 


N.A.C.A. BULLETIN 





1280 








@aeaeageeBbe@ az. 


6g 





negoti- 
-ontract, 
litor for 


ir reso- 
vhether 
rablish. 
5 Price, 
‘act fe. 
Visions 
al sell. 


incipal 
| order 


ntracts 
to be 
ot just 
lection 
ies are 
luction 


d ata 


s have 


F sales 
g cost, 
re and 
rat, in 
»f this 


quired 
ETIN 





where the contract provides for maximum prices, redetermination downward 
only, or incentive pricing. For example, if, in the above instance, the maxi- 
mum price is $110, obviously an increase beyond that amount would not be 
justified, regardless of cost experience. 

It is recognized that the results obtained under this method of pricing 
and costing redeterminable contracts are no more reliable than the ability of 
the contractor to evaluate actual cost experience and estimate costs to be in- 
curred to completion. Further, even though manufacturing costs are estimated 
with a high degree of accuracy, changes in administrative expenses and other 
allocable factors between the time prices are estimated and their final deter- 
mination can materially effect the results. 

However, it is felt that judicious use of such estimating techniques presents 
the financial position of a contractor, faced with the problems of price revision, 
more clearly than other alternatives. 

In effect, the management must make a decision on the matter. Lack of a 
positive action is a decision to reflect income on whatever basis recorded, with- 
out adjustment. Failure to act is not necessarily the more conservative position 
as sometimes presumed. It should also be emphasized that, once the program 
outlined is embarked upon, a constant review of prices and costs in the face 
of changing conditions, with appropriate adjustments, is called for. 


Subcontracts Related to Prime Contracts Subject to Revision 


Normally, a contractor whose prime contracts are subject to price revision 
will have let subcontracts on the same basis. It follows that these redeterminable 
subcontract prices must be considered in establishing estimated revised prices 
and costs under the prime contracts. The most important consideration in this 
connection is the recording of liabilities to subcontractors consistent with the 
cost of these subcontracted items included in the price of the prime contract. 
Where a subcontractor’s proposal indicates that his price will be substantially 
different from the purchase order price, it may be desirable to include this dif- 
ference in the prime contract price. If this is done, it is essential that costs 
and liability to the subcontractor be adjusted accordingly. 

The question of when to recognize an adjustment in subcontract prices in- 
troduces problems similar to those involved in prime contract pricing. The 
steps in sulscontract repricing are: 

1. Submission of a proposal by the subcon- prime contractor or the Government. 


tractor. 3. Negotiation of a price. 
2. Audit of the proposal either by the 4. Amendment of the purchase order. 


It is clear that the degree of certainty with respect to these subcontract prices 
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will vary directly with the extent to which proceedings relating to them have 
progressed through these steps. Judgment and experience with individual sub. 
contractors must form the basis for determining at what point price changes 
should be reflected on the books. 


Renegotiation cnd Price Revision 


The need for proper association of revenues with costs and expenses by fiscal 
periods is nowhere more apparent than in renegotiation proceedings. The one- 
way street of turning over “excessive” profits in a high-profit fiscal year, while 
being unable to recoup in a low profit period, should make this obvious. It 
follows, therefore, that, where contracts with price revision clauses represent a 
substantial part of sales, estimates must be made. The renegotiation regula 
lations recognize this to the extent of allowing the inclusion of estimated price 
revision adjustments in renegotiable sales. However, the pitfall in renegotia- 
tion, as it pertains to price revision, is the requirement contained in final settle. 
ment of a particular year’s proceedings by which the contractor agrees to report, 
and turn over to the renegotiation board as additional excessive profits, any 
amounts received which were not included in renegotiable sales for that year. 

This provision would apparently require a company realizing a price in- 
crease subsequent to determination of the renegotiation refund and in the 
absence of a special agreement, to turn over the entire amount. Such a position 
must be based on the unwarranted assumption that costs are automatically re- 
corded in the proper period and that, consequently, a retroactive adjustment in 
price represents additional profit for the period. It ignores the fact that the 
price increases are ordinarily granted because costs increased and that the effect 
on a prior year’s net income is only the difference between the increase in sell- 
ing price and the increase in cost applicable to shipments in that period. From 
this analysis of the situation, it is clear that a company holding contracts sub- 
ject to price revision has every reason to try to anticipate the effect of possible 
subsequent price increases on its renegotiable sales. 


Tax Reporting of Defense Contract Income 

Income reporting for tax purposes, being based on law, is notably inflexible. 
The process of incorporating generally-accepted accounting principles and prac 
tices into tax reporting, with particular reference to new applications, is a long 
one and requires overwhelming support for any concessions won. It is para 
doxical that anything in the nature of an estimate or reserve is contemplated 
with suspicion by the Bureau, when this attitude is considered against the back- 
ground that all accounting statements are estimates of varying exactitude. 
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The reporting of price revision adjustments for tax purposes is covered 
in Revenue Rule 53 and related regulations and cases. Revenue Rule 53 spe- 
cifically requires that downward price adjustments be excluded until they are 
finally “determined or repaid.” These price adjustments are defined as a re- 
negotiation. This apparently means that a taxpayer includes the full amount 
of deliveries at contract prices in the year or years in which shipments are made 
and then, when the prices are finally determined, pays the procuring agency 
a net refund after deducting a credit for taxes paid. This procedure is identical 
to the treatment of a renegotiation refund. In the event that the price decrease 
is “determined or repaid” prior to filling the tax return for the year involved, 
it may be reflected in income for that year. The only apparent reprieve from 
Rule 53 is contained in the following quotation therefrom: “. . . unless upon 
the submission of all the facts and circumstances, permission is granted by the 
Commissioner for reporting income on a different basis.” 

Price increases, which are not mentioned in Revenue Rule 53, are to be han- 
died under the regular rules of accrual of income for tax purposes. Such income 
is ordinarily included in the return for the taxable year in which the contract 
is modified to provide for increased prices. 


Better Income Statements If Best Final Price Estimates Are Used 


The purpose of these comments has been to focus more general attention on 
income reporting problems of a defense contractor. The solutions to these prob- 
lems, although of particular importance to a limited number of companies, 
should be founded on generally accepted accounting principles and techniques, 
the application of which are of importance to all accountants. Two fundamental 
problems are present. First, is it possible to obtain reliable estimates of the 
ultimate prices which will be agreed to on contracts subject to price revision? 
Secondly, if such estimates can be made, to what exent may they be reflected 
in the company’s financial statements ? 

In answer to the first question, it is believed that, where a contractor has had 
some experience in negotiating prices with contracting agencies and maintains 
cost records satisfactory for the accumulation of contract costs, he is in a posi- 
tion to prepare estimates of revised contract prices which will more clearly pre- 
sent his financial position for the accounting period. As to the second ques- 
tion, it is the writer’s conclusion that the use of such estimates, properly identi- 
fied and segregated in the financial statements, presents a better statement of 
operating results than is available when the omission of such information is 
excused by a footnote to the effect that the management is unable or unwilling, 
to evaluate the probable effect of price redetermination. 
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Accounting for Cost -Plus -Fixed-Fee Contracts 


by W. L. NEIMAN 


Contract Cost Accountant, Collins Radio Company, Cedar Rapids, lowa 


This well-illustrated paper gives roughly equal space to three sides 
of its subject: the accumulation of costs against individual contracts, 
keeping management infomed through reports on how these"'ventures” 
in the contract field are turning out for the company, and the deriva- 
tion of overhead rates for departmental and general expenses. It is 
pointed out that CPFF contracts, although possibly of diverse use, 
have their special place as related to development work conducted 
by suppliers of the Government. 


A LTHOUGH, FOLLOWING WORLD WAR II, there was a decline in the number 


of cost-plus-fixed-fee contracts entered into by the Government, a sub- _ 


stantial number of CPFF contracts are still being issued for experimental, re- 
search and development work, to companies engaged in the production of items 
which are used by the Government. CPFF contracts are definitely not a “gravy 
train.” They offer a relatively low rate of return, based on a rather narrow 
concept of cost, and, incidentally, require a considerable amount of detailed 
record keeping. They do offer one advantage. The contractor as well as the 
Government benefits from the knowledge acquired in the performance of the 
contract. 

CPFF contracts can and do involve the expenditure of quite a sizable 
amount of money. That alone creates a situation worthy of discussion. More 
than that, recovery of expenditures is dependent upon the Government's in- 
terpretation of cost as set out in Section XV of the Armed Service Procurement 
Regulation. When a contractor enters into an agreement with the Government, 
he agrees to play the game according to the rules. With this in mind, an 
attempt will be made to describe in some detail a system set up to-suitably 
handle the accounting for CPFF contracts. 


Accumulation of Cost 
This system will be discussed in three phases: 


1. Build up of costs for ultimate invoicing. 3. Computation of a negotiated overhead 


2. Reports to management concerning the rate. 
contracts and their progress. 


The cost collecting vehicles employed at the Collins Radio Company 
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serve to illustrate cost accumulation procedure. A sales job order (SJO) is 
written to accumulate all costs against a particular contract, and an engineering 
project nuraber is assigned to cover each phase of activity under the contract. 
In addition, an equipment and facility order is written to cover cost incident to 
the building of a fixed asset not a part of the end product called for in the 
contract. (This becomes a government-owned piece of property. Completion 
of this type of order requires setting up the necessary property accounting rec- 
ords.) These cost “vehicles” then “transport” the charges to the following 
cost-plus-fixed-fee sales-job-order in-process accounts: 


A/C 371|—Material—Beginning balance. A/C 376—Labor—Transferred to cost of 

A/C 372—Material—Additions. sales. 

A/C 373—Material—Transferred to cost of A/C 377—Overhead—Beginning balance. 
sales. A/C 378—Overhead—Additions. 

A/C 374—Labor—Beginning balance. A/C 379—Overhead—Transferred to cost 

A/C 375—Labor—Additions. of sales. 


The accumulation of charges in the additions accounts (372,375,378) is the 
basis for monthly billings. The balances in these ledger accounts are supported 
by a listing of charges to individual sales job orders and engineering projects. 
In the case of our company, it is a tabulating report. However, it could be 
maintained manually if machine accounting was not available. A summary of 
cost is prepared from the listing and maintained in contract cost folders. The 
form in the cost folder sets out these charges by the element of cost indicated 
below, with dollar amounts and group totals opposite each: 


Material Laboratory assistants 
Direct purchases Engineering development 
Stores issues Drafting 

Total material Total overhead 
Purchase price variation Other costs 

Labor Travel 
Publications Flight-time 
Laboratory assistants Overtime premium 
Engineering development Total other costs 
Drafting 

Total labor Seb-totel 

Overhead Fixed Fee 

Publications Total billing 


Issues from stores to CPFF contracts create an accounting problem which 
calls for special treatment because these issues are made at standard, and the 
Government must be charged at actual. We have a relatively simple solution for 
this. The issues create a need for additional purchases to replenish stock. The 
purchase orders written for this purpose carry the CPFF engineering project 
number and also the stock account number in order to distinguish them from 
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direct purchases on a CPFF contract. The difference between the actual cost 
shown on the vendors invoice related to the above purchase order and the 
standard cost, is listed by contract and presented to the audit agency along with 
the billing. If the standards in use are realistic, the differences between them 
and the purchase price are not significant. However, an increased volume of 
these transactions indicates that the engineering division may wish to review 
its buying policies, so that parts required on CPFF contracts may be acquired 
as direct purchases and, thus, more clearly identified with contract work. 

Many items of cost generally treated as part of overhead may be charged 
directly to CPFF contracts. The number and types of these items depends on the 
contractor’s accounting system and the attitude of the audit agency. Overtime 
premium, special tooling, starting load cost, special packing and travel expense 
could fall into this category. A truer picture of actual cost may be attained by 
making as many of these items direct charges as feasible. However, several 


problems may arise due to this treatment. For instance, the audit agency is going 


to exclude all similar cost in the overhead pool and, if the contractor cannot 
directly charge all appropriate expense of a particular category, he may stand to 
lose. 

An example might be overtime premium on indirect labor. Such an expense 
would be an allowable cost if the contract provides for overtime premium but 
it does not lend itself to being charged directly to a job. An apparent solution 
would seem to be the inclusion of overtime premium on indirect labor in the 
overhead pool but, if the rates developed are applied to direct labor on a con- 
tract not authorizing overtime premium, such an approach would be denied by 
the audit agency. This problem might be solved in another manner, i.e., devel- 
opment of a ratio between the overtime premium paid to indirect labor and 
overtime premium paid to direct labor. Application of this percentage to the 
direct labor premium dollars charged to a contract would result in the inclusion 
of indirect overtime premium on only those contracts authorizing this charge. 

The standard contract provision relating to state and local direct taxes pro- 
vides that the contractor will not be reimbursed for any payment of such taxes, 
To escape payment of such taxes himself, the contractor should apply for a tax 
exemption certificate. 


Billings—and Their Backing 


With cost information available and in agreement with the ledger, the billing 
on CPFF contracts is made from the individual contract cost folders. The data 
is transcribed and presented to the government on the following forms: 
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|. Form 1035—Public Voucher for Pur- 
chases, and Services Other Than Per- 
sonal—Continuation Sheet. 

2. Contractors Statement of Cost—(show- 
ing this month's cost and fee, and cost 
and fee to date). 


4. Form 1034—Public Voucher for Pur- 


chases, and Services Other Than Per- 
sonal—(This form is primarily for the 
use of the government. The contractor 
is concerned only with filling in the cor- 
rect contract number, appropriation sym- 





bols, assignee if any, and period in 


3. Contractor's Invoice—(prepared from 
which costs were incurred.) 


the information on the statement of 
cost). 


To this point, we have discussed the orders which are issued when a contract 
is accepted, the accounts in which cost totals are built up, and the folder detail 
maintained for billing (and other) purposes. It is now in order to discuss the 
documentary support which must accompany billings. 

Most of the charges for materials are direct purchases. Direct purchases are 
items acquired for a specific CPFF project and are chargeable to the Govern- 
ment immediately upon payment of the vendor's invoice. The purchase order 
placed to procure these items indicates the CPFF engineering project and the 
material additions in-process account number. The original copy of the ven- 
dor’s invoice must be sent to the department responsible for CPFF contract 
accounting. These invoices are then submitted to the audit agency in support 
of the billing for direct purchases. A listing of the issues from stores, indicat- 
ing the part number, date issued, quantity, standard cost, and serial number of 
the parts requisition will suffice for documentary evidence to support the stores 
issues billing. 

To substantiate the billing for direct labor on each contract, a listing is made 
setting out the employees clock number, hours, and amount charged to each 
contract. The Government is already in possession of the hourly rate of pay 
of each employee and spot checks can be conducted as frequently as desired. 

There are, of course, numerous other categories, some of which need special 
types of support. For example, travel expense must be supported by individual 
expense vouchers. Also, purchase price variation and overtime premium must 
be confirmed by reports setting out these charges as such. These last two items 
have been given further consideration previously. 

Not all of the above costs, as billed to the Government, will be honored with 
immediate payment. Some of the items will be suspended by the audit agency. 
All items suspended are to be considered collectable at a later date, usually 
contingent upon the receipt of a contract amendment authorizing them as 
charges. An example might be over-run on contract appropriation. A record 
of these suspensions is maintained, by contract, in a suspensions folder. This 
record indicates the amount, reason, and date of the suspensions. When a con- 
tract amendment is received relating to them, these items are resubmitted for 
payment and this fact is noted in the folder. 
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On the books, these billable costs are collected for the period of a month 
before they are invoiced to the Government. However, since the Government, 
when it grants a CPFF contract, agrees to repay the contractor for all allow. 
able costs incurred in the performance of this contract, a receivable exists the 
moment any allowable cost is incurred, even though the invoicing does not take 
place until the following fiscal period. Hence, for financial statement purposes, 
it is better to classify the CPFF work-in-process plus the fixed fee on it asa 
receivable rather than an inventory item. Monthly entries effecting this are 
made, charging an unbilled balance account and credit accrued sales, at the 
same time charging accrued cost of sales and crediting CPFF sales job ordes 
in process. 

A reversal is made in the next period, at which time the actual invoicing and 
costing-out supplant the accrual and reversal. (The maintenance of such an 
accrual system may not be justified if the amount of money involved is small), 


Reports to Management on CPFF Contracts and Their Progress 


There are three major reports prepared by the engineering cost section at our 
company in conjunction with the accounting for CPFF contracts. They are 
described here in the following order: 


1. Cost-Plus-Fixed-Fee Status Report. 3. Analysis of CPFF Accounts Receivable. 


2. Analysis of Profit and Loss on CPFF 
Contracts. 


The status report bears on needs for additional funds. It is imperative that 
the contractor know at all times the cost expended on each CPFF contract in 
relation to the total appropriation granted, since the expenditures are based on 
a cost estimate and additional funds may be granted if sought in time. Most 
contracts require that the contractor request additional appropriations sixty days 
in advance of the time they are going to be needed. The Government prefers 
that it be done ninety days in advance. This means that the contractor must 
know from 120 to 150 days in advance, so that he may have ample time to 
arrive at a new estimate of cost to complete the work. 

Here is one way in which the status report is helpful. It conveys the status 
of CPFF contracts (dollar-wise) to management. This report is issued in two 
sections, with headings as follows: 


Section |—Comparison of Cost and Fee Expended with Appropriation—by Contract 





Sales Com- Total Purch. Un- 
Con- Job pletion Appropri- Cost&Fee Appropr. Commit- Expended 
tract Order Date ation Expended Balance ments Balance 








XXX 12-31-54 109,654.84 87,065.93 22,588.91 1051.00 21,537.91 
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Section 2—Accumulation of Invoiced Charges to Date—by Contract 
Total Cost Hold- 
Con- and Fee Ex- Other _— Fixed Back 
tract SJO pended Material Labor Burden Costs Fee of Fee 





max wx 87,065.37 21,095.37 30,654.33 29,010.33 610.00 512631 569.59 

The appropriation figure and the completion date on each contract, called 
by Section 1, are kept current through constant inter-change of information be- 
tween the contract administrator and the supervisor of the section responsible 
for this report. The inclusion of outstanding purchase commitments helps to 
give a more realistic unexpended appropriation balance. 

The figures for the status report come directly from the contractor's state- 
ment of cost previously mentioned. In this connection, it might be well to 
mention that the total invoiced cost will not of a necessity equal the cost of 
sales shown in the profit and loss statement. The reason is that invoiced costs 
would not include costs of the contract not collectable per contract stipulations 
(or lack of them). It is usually necessary to footnote this report to indicate 
contracts on which application has already been made for additional funds, 
extension of completion date, or both. 

It is difficult to present a general explanation of the fee holdback identified in 
the last column of the report, because of varying contract stipulations. Some 
contracts demand immediate total holdback while others merely stipulate that 
the billing of fee be accomplished at a rate of 90% of the rate of fee (e.g., 
rate of fee 7% less 10% = 6.3% billing rate). The amount thus held back 
from billing is, however, included in the accrual of CPFF sales for a given 
month. Justification for this procedure is found in the probable action to be 
taken if the contract were terminated. Fee would most likely be granted to the 
contractor at seven per cent of costs to date. 

It will be noted above that information on commitments is included in the 
report. Outstanding purchase commitments on CPFF contracts are direct pur- 
chases ordered but not yet received. These items become important because of 
the fact that parts required on CPFF contracts are quite frequently not regular 
items carried by the vendor. Therefore, a considerable lapse of time exists be- 
tween the placing of the order and receipt of the goods. Maintenance of this 
type of information contributes materially to the knowledge of the status of 
each contract in relation to the appropriation balance the contractor has to 
work with. 

An analysis of profit or loss on each contract is also helpful for management. 
The data supplied is from the inception of the job, for purposes of analysis, 
and for the fiscal year-to-date and monthly, for accounting and financial pur- 
poses. The information is reported under the following headings: 
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Inception-to-Date Year-to-Date Month of ———. 
Contract Sales Profit % Sales Profit Sales Cost of Sales Profit 








For this report, there is needed a set of work papers building up the sales, 
cost of sales, and subsequent profit in the manner shown below: 














Sales Contract A Contract B 
Reversal of last month's accrual (10.00) 
This month's invoiced sales 9.90 
This month's accrual 12.00 
Special journal entries ao 
Total sales 11.90 
Cost of Sales: 
Reversal of last month's accrual (9.15) 
Costing out of last month's cost 9.15 
This month's accrual 11.2 
Special journal entries** 60 
Total Cost of Sales 11.85 





Profit or (loss) 








**This amount could be over-time premium incurred on CPFF contracts not autho 
such a charge. Hence, the item would be a proper cost of sales but would not be in 
in the accrual of cost of sales, which directly affects the amount of the sales accrual. 
The third principal report developed on CPFF contracts is an analysis of 
CPFF accounts receivable. Such an analysis is necessary to keep track of the 
costs which may be suspended under audit, as previously described. The report 
also serves as a means of aging the receivables. Its headings appear below: 








Sales 
Job Accounts Receivables Currently Collectible Prior to 
Contract Order Receivable Month | Month 2 Month 3 Month 3 
Excess of 
Fixed Allowable 
Contract Fee Costs Over- Overhead 
Reserve Suspended Billed Suspended 








The receivables thus shown by months for the purpose of this report do né 
necessarily coincide with the billing for the month, because these receivable 
do not include suspensions. The aging in this report sets out the receivable 
upon which payment may be expected currently, as distinguished from sus 
pended amounts which require clarification or specific authorization before they 
can be paid. (Whenever a suspended item of cost is re-submitted by the com 
tractor, it is moved from the suspension column to the month in which it was 
originally billed. The suspension column must always be in complete accord 
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with the suspension folder which, as pointed out earlier, lists such items by 


contract. ) 

A large balance in the “prior to month 3” column of the report indicates 
that there is a hold-up of payment and that some investigation on the part of 
the contractor may clear it up. Since, as stated above, these receivables do not 
contain the suspensions, such a build-up of unpaid receivables cannot be laid 
to anything but tardy payment of invoices. 


Computation of Overhead Rates 


To effect a good set of departmental overhead rates to be used on CPFF con- 
tracts, it is essential to localize overhead in three ways: by class of overhead, 
by cost center under class, and by account number indicating the type of ex- 
pense. An over-simplified illustration of how expense is accumulated at our 
company is shown in Exhibit 1. To illustrate departmental overhead rate de- 
velopment, our engineering division will serve. This division performs labor 
on three types of projects. They are CPFF projects, engineering projects re- 
lated to other specific sales, and Collins-sponsored research and development 
projects. The total labor expended in connection with these three types of 
projects becomes the direct labor base over which the total engineering over- 
head pool is to be spread. 

Three basic types of adjustments must be made to the overhead pool for the 
purposes of developing departmental rates. First, because the material and 
labor expended in connection with Collins-sponsored projects is classified as 
overhead on the books, it is necessary to exclude the former and transfer the 
latter to the direct labor base, to leave a balance in this classification represent- 
ing overhead for contract purposes. Secondly, charges, such as overtime pre- 
mium, which are treated as direct charges to the contract, must be eliminated 
from the overhead pool. In the third place, expenses specifically denied by 
Section XV of the A.S.P.R. must be excluded. In connection with this, it is 
well to give emphasis to a proper and complete break-down of expenses by the 
contractor’s account classification. This is especially important because of the 
existing attitude on the part of the Government that, if an expense cannot be 
broken out as an allowable type of cost, it may be ruled unallowable by virtue 
of the fact that it is a conglomerate of overhead which, although it may be of 
a similar nature, is not identical for the purposes of determining allowability. 

The following list of eliminations from overhead particularize the adjust- 
ments referred to above: 
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SELLING 


DEPARTMENTS 
Advertising Contract Administration 





ADMINISTRATION 
DEPARTMENTS 
Systems 


Acctng. 











Drafting 
Shop 
EXHIBIT 1 


ENGINEERING 
DEPARTMENTS 


ification Model 





Spec 





SUMMARY OVERHEAD EXPENSE CLASSIFICATIONS 








DEPARTMENTS 
Assembly Test 





MANUFACTURING 


ACCOUNT 
Amor. of Emergency Facilities 


Salaries transferred to D. L. 
Indirect Labor and Clerical 
Depreciation 


Supplies 
Telephone and Telegraph 


Postage 


Travel 
Amortization-- Intangible 


Dues and Subscription 
General Expense 


Professional Service 
Donations 


Advertising 





Salaries 

Outside Services 
Utilities 
Transportation 
Insurance 

Taxes 

Rentals 

















. Eliminate from overhead 
— ones Col. 
ins-sponsore evelop. 
ment and research, which 
are classified as over 
head per the books but 
which become part of 
the direct labor base in 
figuring CPFF overhead 


rates. 


. For the same reason, 
eliminate from overhead 
wages charged fo engi. 
neering development 
work, also all overtime 
premium, since it i 
charged directly to the 


contract. 


. Eliminate from overhead 
supplies charged to en- 
gineering development, 


. Adjust travel for any en. 


tertainment expense, _ 


since it is specifically 
denied on government 
contracts. Also remove 
all travel expense except 
that of engineering su. 
pervisory personnel, since 
it is charged directly. 


. Eliminate from overhead 


all freight out, since, # 
such pontine were in- 
curred on a CPFF con- 
tract, they would be 
made as direct charges. 


. Eliminate legal services 
from overhead as they 
are a type of cost spe 
cifically denied. 


Eliminate goodwill, pub- 
lications, direct mail and 
sales bulletins. 


. Eliminate donations, as 


they are specifically 
denied. 


. Eliminate premiums paid 
on officers’ life insurance 
policies. 


. Adjust amortization of 
emergency facilities to 
a true depreciation 
figure. 


. Eliminate all amortization 


of intangibles. 
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The total adjusted overhead pool is then divided by the direct labor base to 
arrive at a rate for each department. The direct labor base consists of engineer- 
ing salaries and wages charged to direct labor, plus engineering salaries and 
wages charged to Collins-sponsored development and research, transferred 
from book overhead, as previously described. The computation yields the de- 
partmental overhead rates to be negotiated for. 

All direct elements of cost on CPFF contracts have now been covered for 
the purposes of this paper, and the element of indirect engineering expense has — 
been included through description of the development of departmental engi- 
neering overhead rates. The cost of general, administrative, and selling ex- 
pense applicable to cost-plus-fixed-fee business is now to be taken up. Just as 
the proper account classification is so important in regard to departmental over- 
head rates, so is the proper classification of departments of great significance in 
determining the general and administrative rate. Some of the departments are 
not concerned with CPFF contracts at all. This would exclude such departments 
as industrial sales, market research, and advertising. Expense of the remaining 
departments, such as contract administration, accounting, systems, and general 
administration are considered to be allowable cost, but certain of the expenses 
incurred in these departments must be excluded to conform with the defini- 
tions of allowable cost in Section XV of the A.S.P.R. These exclusions are 
basically of the same nature as those which have been described in connection 
with the development of departmental rates. 

Cost of production, or cost of sales are the alternative bases recommended 
by the Cost Inspection Service for allocation of General and Administrative ex- 
penses (preference is in that order). However, under our accounting system, 
the adoption of either of these methods would result in inequities to the con- 
tractor. Therefore, a special procedure has been devised. As a first step, 
general, administrative, and selling expenses are allocated to engineering on the 
basis of the relationship between engineering direct labor hours and total manu- 
facturing and engineering direct labor hours. A percentage is then calculated, 
based on the relationship between engineering’s pro rata share of general, ad- 
ministrative, and selling expense and total engineering direct labor dollars. 
This percentage is added to the departmental rate and applied to each direct 
labor dollar charged to an engineering project related to a CPFF contract. 

The cost survey conducted in connection with both departmental and general 
and administrative rates is a study of the actual expense incurred in a previous 
six month period. It is repeated every six months in order that a new set of 
rates may be negotiated. This study of past history cannot, of itself, take into 
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consideration circumstances which might be peculiar to the coming six months, 
Knowledge of any such future circumstances should be noted in arriving at a 
set of rates which will be most appropriate to the coming period. An example 
of such a circumstance might be a pay increase to be effective in the coming 
six months. 

In the survey of the past six months costs to arrive at new burden rates, it 
may be found that the contractor sustained a loss due to application, to the 
period studied, or rates based on the six months previous to that. No adjustment 
can be made in the burden applied in the previous period, since the rates were 
negotiated by both parties in good faith. However, it is not the purpose of the 
government to force a contractor to suffer a loss on allowable overhead incurred, 
Therefore the effect of such losses should be included when negotiating a new 
set of rates. 


Conclusion 


It is this writer's experience that not all of the problems encountered in 
CPFF contracts can be anticipated. However, it is also his experience that 
discussion of these ever-arising situations with the audit agent of the govern- 
ment will provide a suitable solution. The course of action the contractor takes 
must be approved by the cost inspector, anyway, and discussion with him will 
avoid misunderstandings on the part of either. Better understanding of the 
contractor's individual problems helps the cost inspector make a more intelli- 
gent decision and he should be more than happy to discuss them. 

This presentation of our practice, along with general considerations, in build- 
ing up costs for invoicing, statements to management, and overhead rate compu- 
tation, may be of some help to contractors engaged in CPFF contracts. As 
stated at the start, this type of contract has a definite usefulness, especially in 
the area of experimental and development work for the Government. On a long 
view, it may well be held that work of this character is on the increase, rather 
than otherwise. If so, reliable guides to its conduct continue to be needed. 
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Education for Cost Control: Round-Table Method 
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The ten-member “‘split-level”’ group of employees of several companies, 
excluding “career cost accountants,” which studied the why and how 
of cost control under the auspices of an education institution, as de- 
scribed in this article, exemplified an approach to the subject which, 
in the view of the author, offers potential benefits up and down the 
line of operational responsibility. These benefits lead in the direction 
of making cost control a unified company effort. It is noted that the 
discussion group idea may be variously applied. 


someone INDUSTRIAL EDUCATION should not be limited solely to empirical 
experience but should include aspects of training with which to widen basic 
practical knowledge. An excellent field for the application of this fuller con- 
cept of training is in the field of cost control. Successful cost control programs 
are only as sound as the general understanding of the reasons for their existence. 
The process of bringing plant-wide cost control education to a satisfactory level 
is a complex one, each phase of which deserves full consideration. Perhaps in 
no other area of industrial activity is widespread company personnel under- 
standing as necessary as in the successful application of cost control measures. 

In spite of this, a common characteristic of cost control discussion groups has 
been the tendency to limit them to personnel directly concerned with technical 
aspects, i.e., persons closely allied with the accounting end of the program. 
Limitation of the educational group in this manner has advantages in that ter- 
minology, background, and general level of understanding are not serious prob- 
lems. In these groups, an understanding of the relationship of cost accounting 
to cost control, of cost accounting reports to final financial statements, and of 
the cost accounting department's role to the rest of the factory’s departments 
are all taken more or less for granted. They do not appear as problems, either 
in a technical way or in intergroup relations. 

However, there are many nonaccounting personnel in the plant who also 
might profitably be made aware of the relationships which the cost accountant 
takes for granted. There are several basic reasons for such a suggestion. First, 
it is a well known academic principle that a person who understands the reasons 
for his actions does a better job. For instance, linking cost accounting both with 
cost control as a plant operating policy and also with an individual’s own job 
tends to make cost control rules and regulations more palatable. 











Second, as a practical matter, cost control is effected primarily by the non. 
accounting personnel of the plant and not by the technical accounting staff 
themselves. Although the accounting process isolates certain matters for atten. 
tion and control, the individuals who furnish the basic data and those who 
make or break cost control measures are generally located in other than the 
accounting offices of the operation concerned. Cooperation must be secured 
from all the factory personnel if cost control measures are to be effective. Thus, 
the matter of conducting semitechnical discussion sessions with nonaccounting 
personnel is a practical, but often overlooked, aspect of a cost control educa. 
tional program. The organization of such discussion groups is an available cos 
control tool the usefulness of which should be recognized more widely. The 
beneficial result which reasonably can be expected is the increased understand. 
ing and appreciation of cost control procedures, obtained through a simplified 
explanation of basic cost control concepts. 


Composition and Goals of One Discussion Group 


The experience of one such discussion group seems to bear out the foregoing 
explanations and may well warrant discussion of the mechanics of its program, 
The organizational plan, subject taken up, length of time and composition of 
the group are matters which will vary with the situation. This particular group 
met in a two-hour session one night a week for an eight-week period. The 
program was launched through the cooperation of the local college and several 
of the manufacturing firms of the area. The supporting educational institution 
furnished a member of the cost accounting staff as a moderator and also drew 
up a preliminary statement of the general objectives of the course. The group 
as finally constituted was composed of ten persons representing three mane 
facturing firms. Three participants were of plant managerial level, three wert 
electrical engineers (in the design section of one of the companies represented), 
two were cost estimators, and two were beginning cost clerks. This group had 
opinions about, and experiences with three different companies’ operations from 
nearly every angle but that of a career cost accountant. These were carefull 
screened from the group so that participants could take part in the group dis 
cussion without feeling embarrassed by a lack of formal accounting knowledge. 
All were interested in learning more of the results and effects of their ind: 
vidual efforts upon cost control figures. 

In view of the background of the personnel of the proposed group, the court 
study plan was designed to bring under examination certain basic ideas relating 
to cost control and cost accounting aspects of a control program. It was no 

















1296 N.A.C.A. BULLETIN 


com 


JUN 


ing staff, 
for atten. 
hose who 
than the 
e secured 
ve. Thus, 


ccounting 
ol educa. 


lable cost 
lely. The 
derstand. 
simplified 


foregoing 
program. 
sition of 
lar group 
iod. The 
id several 
nstitution 
also drew 
he group 
ee manu 
rree wert 
esented), 
roup had 
ions from 
carefully 
roup dis 


.owledge. 
heir indi- 


he cours 
s relating 
* was no 


| LLETIN 











designed to solve any specific control problems in other than a general way and 
it did not purport to be a complete training course in cost accounting. The most 
important aspect of the discussion program was the building of a forum in 
which the nature, relationship to, and effect of certain cost situations to the 
people concerned were to be examined. Therefore, the outline was drawn up so 
as to indicate that: 


1. Cost control techniques and proce- 2. Emphasis was to be placed upon the 
dures were to be subject to examination by relationship of these procedures both to the 
nonaccountants. individuals concer and to the resulting 


financial statements and reports. 


Nature of Proceedings and Sequence of Topics 


The program set up followed, in a general way, the points listed in Exhibit 1. 
It must be remembered that the coverage was not at all complete in an account- 
ing sense but was designed to relate cost control measures both to the indi- 
vidual’s job and to the results of his actions as reflected in the company cost 
records. The background for discussion was laid by the moderator in a series 
of sessions furnishing basic cost accounting ideas to the group. The purpose of 
these introductory lectures was to furnish a common background around which 
future cost discussions could be built. These beginning lectures considered the 
usefulness of the cost accounting approach, the nature of the elements involved 
in costing, and the development of historical cost accounting methods. 

As the course progressed, the lectures were supplemented by in-session labo- 
ratory problems involving the handling of the basic ideas presented. These 
problems were not presented so much from an accounting viewpoint as to relate 
hypothetical factory situations with which the discussion participants were 
acquainted to financial statements and reports of the company. The “T”’ ac- 
count was the only “new accounting device” used to bring the discussions to a 
point of common understanding. 

In the later sessions of the course, group discussions were encouraged on the 
effects of given situations upon each of the individuals represented. Such dis- 
cussions were related as nearly as possible to the basic objective of control of 
costs. As the underlying ideas became familiar, the concept of the use of a 
standard in controlling costs was introduced and also the principle of manage- 
ment through inspecting deviations from such a proposed standard. In this 
latter stage, interesting and informative discussions were stimulated by having 
a “guest” cost accountant of a represented firm bring to the group some of his 
company’s basic thinking on standard setting. The presentation included 
description of a method of accomplishing a certain phase of cost control. The 
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COST CONTROL DISCUSSION PROGRAM BY SESSIONS me 
Session |. the 

a. Introduction of individuals, with brief background sketch of each. bu 

b. Comparison of general accounting with cost accounting results in simple ed 
examples, emphasizing the advantage of determining accurate costs for both ' 
regulatory and competitive reasons. 

, of 

Session 2. 

a. General terminology review session, with examination of terms usually used dle 
in dealing with cost accounting. (Comparison and investigation of the differ. tio 
ent terms used in each plant for identical elements brought about a smoother 
means of communication in later sessions.) pla 

b. Brief discussion of the three elements of cost. wh 

c. The concept of historical costs, including a simplified presentation of the ma 
flow of costs through a hypothetical factory. 

of 


Session 3. 


a. Historical costs compared to other types of forecast costs, such as standard 
costs and the relationship of the two types of costs to control measures. Al 


b. Consideration of the relationship of standards or goals to cost controls. 


Session 4. 
a. Consideration of control measures in the material and labor areas, including nu 
an examination of the means of control. - 
b. Consideration of the third element in costing, including a sample element - 
to consider, “What is the effect of variations of capacity on indirect cost ing 
control?" on 
Session 5. on 
a. Consideration of operating budgets as related to goals. 
b. Relationship of goals, standards and budgets. - 
c. Consideration of various examples of variances in the three elements of cost. dey 
Isolation of variances. Methods of finding causes. tion 
Session 6. iro’ 
a. Further special problems in the element of indirect costs, such as overtime, on 
vacation pay, strike effects, and inefficiencies. 
b. Inter-relationship of cost standards, cost accounting reports, and cost control. by 
c. Presentation of usefulness of cost accounting department and its proper rela- pro 
tionship to other departments of the plant. a 
Session 7. 
a. Study of various cost forms and reports with which the group is familiar. “ 
Other reports of a cost control nature and a review of the general principle div 
of management by exception, as related to cost control. of 
b. Introductory discussion of what standards are used in “your” plant. inf 
c. Discussion of how standards were and are set in “your” plant. -” 
‘ of 
Session 8. ; 
tor 


a. Review and summary of methods used in, need for, and application of cost 
control in the given plants and on the jobs represented. 











EXHIBIT 1 
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group then was in a position to give a rather rough and ready appraisal of the 
method. Again, it should be mentioned that the group was not constituted for 
the purpose of solving—nor was it able to solve—any cost control problems 
but had as a primary goal the stirring of interest in, and the spreading of knowl- 
edge about, cost accounting and, more particularly, cost control. 

The final sessions of this particular group centered about the implementation 
of cost controls with reports, a subject which it was more possible to present 
dearly after a brief study of the ideas involved in standard costing. The rela- 
tion of control to statements, of the coordination of physical movement in the 
plant with accounting figures appearing later in statement form, and the actions 
which might be taken as a result of these statements, were some of the major 
matters considered at this point, to awaken in the participants some realization 
of the final results of their individual actions. 


A Better Understanding of Means to Cost Control 


The general rewards of such a discussion group course are threefold. First, a 
number of deep-seated “gripes” about cost control methods or procedures are 
aired in an impartial atmosphere. For instance, one engineer rather aggressively 
inquired as to “Why should the cost accounting department be a watchdog 
over my department?” The answer developed, perhaps, was not enough to 
overcome his prejudices but gave him a chance to get it off his chest and to 
receive a reasonable, impartial reply to his inquiry. (The men in his own cost 
department might be slightly aggrieved at such a blunt approach to this ques- 
tion.) Second, some of the confusion caused by accounting terminology was 
ironed out so that the persons on several levels could exchange ideas and be 
understood by persons with different backgrounds in the plant. And, third, 
by furnishing richer backgrounds for, and new viewpoints of, the cost accounting 
process to persons affected but not directly related to the accounting depart- 
ment, the ideal of cost control seemed to have been measurably furthered. 

This was but one experiment, but it seemed in its own way to pay educational 
dividends to the persons concerned. It is believed that it is an effort worthy 
of wide repetition. The process of enlarging cost control appreciation and 
information by means of nonaccountant discussions on a small scale is worthy 
of due consideration in the development of any overall industrial cost educa- 
tional program. 
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Use of Control Charts in Cost Control viatior 
offer é 
by EDWIN W. GAYNOR the m 
Field Supervisor, Detroit, (Michigan) Branch cates 
Navy Cost Inspection Service contro 
l, i 
Sampling to provide data both for charting of average deviation om 5 
from standard and range of this deviation is explained and illustrated contra 
in this article. These two aspects are identified by their statistical measu 
symbols, X and R, respectively. In addition to the symbols mentioned, causes 
the terms “frequency distribution,” “standard deviation,” and control tien. 1 
limits are made familiar to the reader and their usefulness in process- _— 
ing cost control data is spelled out. (Further application of the ma- hand, 
terial contained in this paper is to be found in “Calculating Control assign: 
Limits for Cost Control Data’ by Carl E. Noble, which succeeds it of con 
in this issue of the N.A.C.A. Bulletin.) ee 
= , = ‘ the tw 
ii RECENT YEARS, significant prog- population the limits of which we are ferent 
ress has been made in the applica- attempting to control. Its great merit heiead 
tion of statistical techniques to the lies in the fact that, by requiring these on 
solution of management problems. In _ periodic samples to be taken, the tech- given 
this area, statistical quality control has nique reveals variations from a stand- | oy 
developed some remarkable tools. Of ard which might otherwise remain un- dime 
the several which can be considered detected. 
of value in the field of cost control, 2° 
the technique of control charts appears What the X and R Charts Are Sinc 
to offer promising results. Here is a Among the many statistical quality its ap; 
technique, which, although not a so- control techniques which have been conditi 
lution to all of our problems, can, if perfected, the development of the X | tion, , 
properly used, highlight weak points (pronounced either X bar or bar X) pose 
pose. 
in a cost structure, not at the end of or average and the R (range) charts eration 
a month or year but during the actual ranks among the more important. It stands: 
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it is a system of selective sampling. not a treatise on statistical methods. Time 
Its fundamental characteristic is the se- It assumes that basic statistical con- be con 
lection and evaluation of a periodic cepts need to be explained here only is con 
sample selected from the particular briefly. Detailed iziormation can be it is 
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obtained by review of a standard sta- 
tistical text or consultation with the 
company’s quality control groups. 
The X and R charts measure the de- 
viations from a given standard and 
offer a technique to determine whether 
the measurement being analyzed indi- 
cates a condition that is either “in 
control” or “out of control.” By con- 
trol, in this case, we mean statistical 
control, i.e., if the variability of our 
measurement is due to numerous 
causes as found in a normal distribu- 
tion, we are in control. If, on the other 
hand, the variability is due to large 
assignable causes, the process is out 
of control and we begin to investigate 
the causes for this situation. Each of 
the two types of charts measures a dif- 
ferent type of variability. The X chart 
measures the variability of the aver- 
ages of the measurements within a 
given sample, while the R chart meas- 
ures the variability of the range of the 
measurements withir a given sample. 
An Illustration of the Use of X and R 
Charts 

Since the proof of any theory lies in 
its application, a reasonably realistic 
condition which lends itself to a solu- 
tion, will best serve the present pur- 
pose. Assume that, for a specific op- 
eration, we have set five minutes as 
standard time of performance. These 
five minutes are a measure of time. 
Time represents money. If time can 
be controlled, cost can. This standard 
is considered as an average, that is, 
it is expected that some operations 
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will be performed in four and three- 
quarter minutes while, at other times, 
the operation may take longer than 
five minutes. However, on a long 
range basis, a five-minute average is 
regarded as satisfactory performance. 

Under conventional cost reporting 
methods periodic variances from the 
five-minute standard are not discov- 
ered until the end of the day or week, 
or not until production and standard 
time are compared at the end of a 
payroll period—or perhaps not at all. 
Usually, an average for a relatively 
long period of time is composed of a 
great many compensating plus and 
minus variances completely over- 
looked, simply because they are not 
apparent. However, with the method 
under discussion many deviations can 
be discerned very soon after they take 
place and immedate steps can be taken 
to prevent their recurrence. 

The first step in establishing a sta- 
tistical approach to the problem is an 
orderly and systematic array of factual 
data upon which a control pattern can 
be determined. In this case, a period 
of fifteen days was selected and an 
hourly comparison of acceptable pro- 
duction with performance hours was 
made. This provides knowledge of 
the average performance time per unit 
of good product. (The ideal method 
to obtain this may be time study on a 
per unit basis but, under certain cir- 
cumstances, time study may create ad- 


ditional personnel problems and, 
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OBSERVED STANDARD TIME PER UNIT—FIFTEEN SAMPLES. 
































SAMPLE OBSERVATION WITHIN THE SAMPLE xX iy 
NUMBER ! 2 3 4 5 6 7 8 AVERAGE RANGE 
—_— 

I 6 5 5 4 5 4 6 5 5.000 2 

2 6 6 7 5 7 5 4 5 5.625 3 

3 5 5 4 7 6 5 3 5 5.000 4 

4 6 6 5 4 7 7 7 5 5.875 3 

5 4 6 6 7 8 4 5 5 5.625 4 

6 5 4 8 5 3 5 4 5 4.875 5 

7 3 5 5 5 6 7 5 6 5.250 4 

8 6 6 6 5 5 4 5 5 5.250 2 

9 8 7 5 5 6 7 3 6 5.875 5 

10 5 5 5 6 7 5 5 5 5.375 2 
it 5 6 6 5 7 6 5 5 5.625 2 
12 5 6 5 5 7 6 5 3 5.250 7 
13 4 5 4 6 5 6 6 5 5.125 2 
14 5 4 4 7 6 5 4 5 5.000 3 
15 5 5 4 6 6 6 4 5 5.125 2 
79.875 47 

EXHIBIT 1 


therefore, may not be desirable.) It 
will have been noted that comparison 
of performance time with good prod- 
uct is specified, since, in the final 
analysis, all time spent must be related 
to good product produced. Re-work, 
delays due to breakdown or material 
shortages, and many other unprovided- 
for incidents, all add to the cost of the 
finished product and, therefore, cannot 
be disregarded. They are the result of 
some assignable cause and, in turn, 
affect the cost to be controlled. 

The sampling scheme suggested 
would result in a series of measure- 
ments such as those portrayed in Ex- 
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hibit 1. Each of the measurements 
represents the time that it took to per- 
form a specified operation at the time 
the sample was taken. The operation 
could be of any nature: drilling, bor- 
ing, cutting, auditing and the process- 
ing invoices, preparing payrolls, or it 
could be the relationship between an 
element of cost and a specified unit of 
measurement of output or volume. In 
practice, where measurements become 
burdensome, it is customary to deal 
only with the deviations or variances 
from the prescribed standard. Our 
values are relatively simple, so we shall 
use the absolute measurements set forth. 
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After the data has been collected ules for the average of the averages 
a and tabulated in an orderly array, the (X) and the average of the ranges 
— average and range of each sample is (R). These are calculated as follows: 
. calculated. The average is determined - 
by adding the values of the individual = ey = oo 
observations and dividing by the num- 
. ber of observations taken. In the case paths Standard Deviation 
| of the sample taken on the third day, “* “"* "°** ad ; 
| the average is calculated as follows: Beyond this point, there is one more 
, Add: 5 concept to review, namely, standard 
5 deviation. In statistics, this is the 
> Divide: 40 by 8 term applied to the basic measurement 
: hisiinn’ of dispersion about the average. In 
3 this example, a normal distribution 
Ss has been used. When charted, the 
Total: 40 data would follow a pattern very sim- 
‘Since the range is the difference be- ilar to the bell-shaped curve. When a 
tween the highest and lowest measure- frequency distribution is made of the 
ments within a given sample, its value data presented in Exhibit 1, a curve 
ia is determined by subtracting the lesser which reasonably approximates the 
of the two values from the greater. normal is disclosed. Exhibit 2 is a 
— In the observations taken in the elev- graphic presentation of this distribu- 
enth sample, the highest measurement tion. As more data becomes available, 
ents | making its appearance is seven and _ it is quite probable that the distribu- 
per- the lowest five. The difference be- tion will approach the normal even 
time twen these values is the range of two. more closely. But how does it happen 
tion In a similar manner, the averages and that the standard deviation measures 
bor- the ranges are calculated for each of the dispersion of data about the aver- 
cess- the fifteen samples. age? It can be proven that, in any 
or it To complete the required mathemat- normal distribution, there will be the 
1.an | ical calculations for the solution of following dispersion of data about the 
t of the problem there is required the val- average: 
h 68% of the data will fall within + or — | standard deviation 
ome 95% of the data will fall within + or — 2 standard deviations 
deal 99.7% of the data will fall within + or — 3 standard deviations 
nces_ | The principal value to be derived cumstances. If it is known that the 
Our from the use of this measurement is average of a group of measurements is 
hall its ability to disclose where most of five, and the standard deviation is one, 
rth, | the data should fall under normal cir- it is then known that 99.7% of the 
‘IN | JUNE, 1954 1303 
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EXHIBIT 2 


measurements should fall within 5 + 
or — 3 standard deviations, or from 
two to eight as shown below in Ex- 
hibit 3. 

Therefore, if we take a sample the 
average of which is 10, we know that 
it falls outside these limits. It can be 
concluded that, either distribtution is 
not normal or some condition is caus- 
ing an abnormal variation. “That is 
fine,” one might say, “but what do 
we do with it?” Simply this. Through 
the technique being discussed it is 
possible to set upper and lower con- 
trol limits. Any measurements falling 
within these limits are considered to 
be normal deviations and, therefore, 
the operation is in control. Deviations 


1304 


falling outside the control limits are 
considered to be due to some assign- 
able cause and, therefore, indicate 
that the operation is out of control. 
The logical consequence of this con- 
clusion is the investigation of the as 
signable cause to prevent repetition. 


Control Limits and Their Use 

We have now reached the point at 
which it is necessary to determine 
some values for the control limits al- 
ready mentioned. Since 99.7% of the 
data will normally fall within three 
standard deviations, we decide that a 
set of limits based on this concept 
will be satisfactory. Determination of 
these limits is greatly simplified by the 
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EXHIBIT 3 


use of tables of “Factors for Deter- 
mining from R 3 Sigma Control Lim- 
its for X and R Charts.” These tables, 
as well as directions for their use, are 
included in many quality control texts. 
In our particular situation, the limits 
for X and R are calculated as follows: 


Control limits for X 


With the calcuiation of the control 
limits the mathematics of the problem 
is complete. The remaining task is to 
chart the data on cross-section paper, 
indicate the control limits, and observe 
the results. Exhibit 4 is graphic pres- 
entation of the X, or average, data. 


R 3.13 
Factor Ae for sample of 8 from table of factors 37 
X 5.325 
Upper control limit 5.325 + .37 3.13 6.48 
Lower control limit 5.325 — .37 3.13 4.167 
Control Limits for R 
Factor Ds for sample size 8 from table of factors 1.86 
Upper control limit 1.86 3.13 5.82 
Factor Ds for sample size 8 from table of factors 14 
Lower control limit .14 X 3.13 438 
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EXHIBIT 4 





The horizontal scale represents the 
sample number and the vertical rep- 
resents the values of X. The calcu- 
lated values for X developed in Ex- 
hibit 2 are plotted, as well as the cal- 
culated upper and lower control lim- 
its. Visual observation discloses that 
none of the observed measurements 
fall outside the control limits. There- 
fore, it can be concluded that, as far 
as the average is concerned, the opera- 
tion is in control. 

Now examine the R Chart. Exhibit 
5 simplifies in chart form the data de- 
veloped in the range column of Ex- 
hibit 1. Here again, the horizontal 
scale represents the sample number. 
The vertical scale represents the val- 
ues of R. As in the X chart, the up- 
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per and lower control limits are drawn 
in. It can readily be seen that the 
observed ranges also fall within the 
control limits. Again, it can be con- 
cluded, that, as to range, the operation 
is in control, that is, the variability of 
the observed measurements is such that 
it could be due to normal deviations. 
It will be noted that no statement is 
made concerning the acceptability of 
the operation or procedure. All that 
has been done is to measure variations 
from a standard, determine when these 
variations become significant, and take 
appropriate action for their correction. 


Following on to Improved Cost Control 


At this point, we have several ta- 
bles, a mass of impressive mathemati- 
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cal calculations, and two graphs. But 
just how do we use this material to 
assist in controlling costs? The proce- 
dure is quite simple. Take periodic 
samples or observations, every hour, 
once each day, or whatever period is 
decided upon as most advantageous 
and economical, taking care, however, 
to keep the subsequent observations on 
the same base as the initial data. After 
taking the observations, calculate the 
average and range for each sample and 
plot on the X and R charts. If these 
new points are within the control lim- 
its, then, apparently, no significant 
change has taken place. If they are 
out of control, investigate the causes. 

Suppose that observations for sam- 
ples 16, 17, and 18, obtained under 
the same sampling procedure as used 
in the collection of data in Exhibit 1, 
gave the following values: 


but that is precisely where conven- 
tional cost analysis may fail. By the 
end of a week or month, this variation 
in range could never be detected. 
Look at it this way. This variation 
has certainly cost money at the point 
at which the process went up to a va- 
riation from standard to 8. Conversely, 
although it is a fact that the control 
limit is set at 5, there is a short pe- 
riod of operation at a variation from 
standard to 2. There is always the pos- 
sibility that investigation along this 
line can bring to light methods, pro- 
cedures, machine speeds, personal 
techniques, or other conditions which 
will permit reduction of the standard 
to something less than the currently 
acceptable five minutes. 

In Sample 16 the average remains 
in control. It is only the range which 
indicates possible trouble. In Sample 





Sample Observations Within the Sample X R 
number I 3 4 5 6 7 8 Average Range 
16 7 7 7 6 7 2 8 5 6.125 6 
17 8 7 6 6 7 7 7 6 6.75 2 
18 6 5 4 5 5 7 4 5 5.125 3 


Now plot the averages and ranges 
on the respective charts. It will be no- 
ticed that, in sample 17, the average 
is out of control while, in Sample 16, 
the range is out of control. 

Being practical about it, you ask, 


| what does this mean? In the case of 
Sample 16, something happened which 


caused the range to spread from 2 to 
8. Perhaps this does not seem to be 
very important, since the two periods 
more or less offset each other. True, 
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17, however, there is an indication 
that the entire center has shifted. On 
the average it is just taking more time 
to perform this standard function. 
Why? Perhaps it is due to the weather 
or to the fact that this is the day be- 
fore or after a holiday. Whatever the 
cause, corrective action can be taken. 
There is awareness of a significant 
shift in the average. Conventional an- 
alysis would fail to detect a shift in 
the average for a short period of time. 
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Applicability to Wide Ranges of 
Data—and of Companies 

Over the years most industrial ac- 
countants have experienced some dif- 
ficulty in making production people 
understand cost reports. Here is an 
opportunity to meet them on their own 
ground. Statistical quality control 
techniques are familiar working tools 
with them and facts presented on this 
basis will be readily understood. In 
the final analysis, they are the people 
who must do the real controlling. 
Cost analysis presents the facts. It 
highlights the existence of danger sig- 
nals which indicate a need for im- 
provement. If this tool is capable of 
doing a job better, there is little rea- 
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son to neglect its use. 

In the example given here, we chose 
a simple situation, standard time for 
a specific operation. However, the 
usefulness of this technique is not lim. 
ited to situations involving direct l- 
bor. Any significant categories in di- 
rect or indirect costs are potential areas 
for its application. It can be applied 
either to individual or groups of ho 
mogeneous costs related to some com 


mon measurement of volume, produc: | 
tion, or efficiency. Control of absen | 


teeism, use of stationery and office 
supplies, incidence of maintenance 
costs, utilization of operating supplies, 
application of direct and indirect sale 
ries and wages, and material usage att 
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but a few of the many critical cost 
situations which come to mind. Many 
others could be mentioned which 
might be of varying importance in any 
given organization. A careful review 
of the particular operation can bring 
to light the areas which will respond 
most readily to this treatment. 

Since control charting is essentially 
a system of sampling rather than of 
accumulation of a great mass of ac- 
counting data, it is admirably suited 
to organizations desiring some degree 
of cost control without the attendant 
increase in overhead cost. It is less 
costly to take a periodic sample two 
or three or more times per month than 
to accumulate all data for a full 
month, balance it to a control account, 
and finally arrive at an answer—an 
answer which is assumed to be correct 


simply because it is mathematically ac- 
curate. It is this aspect of reduced ef- 
fort in providing cost control, coupled 
with the characteristic of timeliness, 
that offers great potentialities in the 
use of control charts. 

The material presented here is cer- 
tainly not exhaustive. Much more 
could be said. The approach taken is 
relatively new to cost control. One 
can pretty much make one’s own rules 
as one goes along, as long as one does 
not violate established statistical the- 
ory and practice. Perhaps some of the 
time devoted to conventional cost re- 
porting might be diverted to better 
advantage on a program such as this. 
The reports are not quite as attractive 
and will not necessarily balance out, 
but they do tend to reveal vulnerable 
cost situations. 


Calculating Control Limits for Cost Control Data 
by CARL E. NOBLE 


Chief, Customer Acceptance Department, 
Kimberly Clark Corporation, Neenah, Wisconsin 


Relying to some extent upon concepts set forth in the author's earlier 
paper("Cost Accounting Potentials of Statistical Methods,” N.A.C.A. 
Bulletin, August 1952) and in the article which precedes the present 
one in this issue ("Use of Control Charts in Cost Control” by Edwin 
W. Gaynor), there are offered here two instances in which variances 
from standard are charted in terms of average of variances (X) and 
range of variances (R). The charts are reproduced and their control 


uses explained. 


es COST ACCOUNTANT is fre- 

quently required to answer the 
question, “How large a variance from 
standard should be tolerated before 
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considering the variance abnormal?” 
Variations in cost measurements are 
expected, even though the factors con- 
tributing to these measurements re- 
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main unchanged for all practical pur- process when the costs are significantly § line.) | 
poses. The actual measurements are better than standard has been over. § the cont 
only samples of the basic process pro- looked too long. The discovery of the 
ducing them. Yet, the standard cost causes for the improved operations 
control system fails to furnish an ob- often leads the way to permanent cog where / 


jective technique for dealing with this reductions. ae 
inherent process variation. It consid- (four in 
ers an operation satisfactory or unsat- Charts for Control of Rate of by refer 
isfactory when an actual cost falls to Certom Production ard—Co 
one side or the other of a standard. One method of calculating contr trolling 
Occasionally the standard is set in such limits may be explained with an & Z1.3-19¢ 
a manner that a favorable variance ample involving a machine for com Standar¢ 
is expected and an unfavorable vari- verting paperboard into breakfast food NY. 1 
ance indicates that the process is sub- cartons. The variance of the actul am 

reference 


normal. Thus, an unfavorable vari- number of cartons from standard x 
ance is agreed to be a realistic sign recorded to the nearest gross for each | . The « 
for action. This procedure is objec- two hours of operation during the |and the 
tionable on at least three counts: (1) eight-hour working day. Exhibit 1 | fe: 

the standard is no longer a measure tabulates the variances for the fou 
of expected cost, (2) the deviation two-hour periods during twenty co It may 
of the standard from expected cost is secutive days. The X and R columns 2 all th 
determined largely upon subjective show, respectively, the arithmetic within th 
judgment, and (3) the periods during mean and the range of four measure of the fir 
which the operation is better than ments for each day. The problem é 


. ie are outsic 
usual go unnoticed. to find the control limits for the ¥ suspect tt 
This paper recommends that the and R values plotted on their respec during th 


standard coincide with the expected tive control charts in Exhibit 2. 


cost and presents objective methods of In calculating these limits, the aver ee = 
calculating control limits for the va- age X of the X's and the average i leted and 
riances from standard. Past data on of the R’s are first found: for the 2 
. 0.4 —— 290 ‘a following 

=— = a >— = ‘ . 
_— 20 obtained: 


established operations usually furnish Since it has been assumed that th 
reliable bases for estimating expected standard coincides with the expected 
costs and calculating control limits. production level, zero is taken as tk 
These control limits serve to flag good center line on the X control chart. (f The new « 
as well as poor periods of operation. this assumption is incorrect, then om 
The importance of investigating a would probably use X as the ceate Dil 
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line.) Using zero as the center line, 
the control limits for the X chart are: 


where A, depends upon the number of 
measurements contributing to each X 
(four in this case) and may be found 
by reference to American War Stand- 
ard—Control Chart Method of Con- 
trolling Quality During Production, 
Z1.3-1942, published by American 
Standards Association, New York, 
N.Y. The factors D,;, D,, and d, in- 
troduced below are also given in this 
reference. 

The center line on the R chart is R 
and the control limits for this chart 
are: 

DsR =: (O) (14.5) = O and 


It may be observed that, in Exhibit 
2, all the points in the R chart are 
within the control limits but that three 
of the first four points on the X chart 
are outside these limits. One would 
suspect that the process was abnormal 
during the first four days. If investi- 
gation reveals that this was true, then 
all the data for these four days are de- 
leted and new control limits calculated 
for the remaining sixteen days. The 
following values of X and R are then 
obtained : 


=. _ 205 
X= — = 0.17, R = — = 12.81. 
16 16 


The new control limits are: 


O + (0.729) (12.81) 


O + AR, or O + (0.729) 


Since all of the last sixteen points 
on both the X and R control charts 


(14.5) or + 10.57, 


fall within their respective limits, it is 
reasonable to assume that these limits 
are reliable. Hence, they are projected 
on the chart to serve as limits for fur- 
ther control of carton production. After 
additional data have been collected 
for a month or more, these data 
should be combined with those in Ex- 
hibit 1 and new control limits calcu- 
lated for the X and R control charts. 
The procedure of removing data taken 
while the process is abnormal is called 
rationalization of the data. 

Usually, in applications such as this, 


DR = (2.114) (14.5) = 30.65. 


the total variance for the eight-hour 
day is plotted, rather than the average 
variance for two-hour periods. If the 
total daily variance, 4X, is plotted in 
Exhibit 2, then the control limits are 
multiplied by 4. They are: 

+ 4 (9.34) or + 37.36. 

The control limits described here 
are called three-standard-deviation or 
three-sigma (3c) control limits If 
the factors contributing to the produc- 
tion of breakfast food cartons remain 
constant, then, theoretically, one would 
expect X or an R to fall outside the 
3a control limits approximately 3 
times in 1000, on the average. The 
terms A,, D;, and D, are derived in 


= + 9.34 for X, and 


DsaR = (O} (12.81) = O and DR = (2.114) (12.81) = 27.09 for R. 
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VARIANCES FROM STANDARD IN NUMBER OF BOXES PRODUCED 
DURING TWO-HOUR PERIODS 




















such a manner that they give 30 lim- 
its when applied as described above. 
Most elementary textbooks on statis- 
tics explain the theoretical significance 
of o units. In actual practice the prob- 
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TWO-HOUR PERIODS 

' " mW Vv x R 

! —5 5 14 —i4 0 28 

2 16 24 12 7 14.0 17 

3 —I5 2 —29 —6 —13.0 27 

4 —l6 —I7 — 4 —I2 —12.3 3 

5 10 13 3 4 75 10 

D 6 0 —I5 — 6 —7 — 7.0 15 
a 

y 2 —!0 4 —2 7 — 23 17 
s 

12 i — 5 —4 3.5 17 

9 4 8 —!9 —I4 — 53 27 

10 — | 1 —7 —5 — 3.0 8 

Tt —4 —?9 1 — 10 17 

12 4 14 8 3 7.3 i 

13 —!| _ 3 —2 —15 9 

14 1 —6 6 1.5 12 

15 3 5 —2 15 7 

16 -- 1 —! —2 — 2.7 10 

17 2 3 —2 2.0 7 

18 6 4 — 3 3.3 9 

19 7 —2 10 0 3.7 12 

20 10 10 —7 —2 2.7 7 

EXHIBIT 1 


ability of a point falling outside the 
3@ control limits may sometimes bk 
closer to 1 in 100 than 3 in 1000 
The cost accountant will often find 2 
control limits more practical than the 
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3¢ ones. The 2¢ limits for the X 
chart in Exhibit 2 are: 


+2 
— (9.34) or + 6.23 
—3 

For a controlled process, the theo- 
retical probability of a point falling 
outside its 2¢ control limits is 0.05. 
A controlled process is one in which 
all the factors contributing to the proc- 
ess are relatively constant and the va- 
riation in the measurements emanating 
from the process is due only to chance 
causes. This chance variation either 
cannot be reduced or cannot be re- 
duced profitably. As long as the X 
and R values fall within the control 
limits, the process is assumed to be in 
control. Since the probability is small 
that a point will fall outside the con- 
trol limits frorn chance causes alone, 
the assumption that control exists is 
rejected when such an event occurs. 
Action is then taken to bring the proc- 
ess back to normal. 


Chart for Control of Labor Variance 
The control of labor variance sup- 
plies an example of another common 
procedure for calculating control lim- 
its. It is preferable to secure a number 
of cost or production measurements 
during a day (or a shift) and base the 
limits for day-to-day control upon the 
vatiation in these within-day measure- 
ments. However, in some cases, it is 
practical to obtain measurements only 
at the end of a day. Such is the situa- 
tion for labor variance in a given de- 
partment. The variance in hours of 
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the actual labor from standard is given 
for twenty-five days in Exhibit 3. 
The first step in calculating control 
limits for these daily measurements is 
to find the absolute differences R be- 
tween the consecutive variances. These 
differences or ranges are lisited in Ex- 
hibit 3. The next step is to find the 
average of the ranges: 
_ 482 
R = —— = 20.08 
24 
The control limits for the R’s are 
calculated in order to measure the de- 
gree of control among them. The lim- 
its are: 
(0) (20.08) = 0 and 
(3.268) (20.08) = 65.63, 


where D, and D, are based upon a 
sample of size 2, the number of meas- 
urements contributing to each R. It 
may be observed that all R’s lie inside 
these control limits. In fact, only one 
R falls outside the 2¢ limits, which are 
0, and (2,512) (20.08) or 50.45. 
Thus, one may assume that the R’s 
are in good control and that R can be 
used to calculate the standard devia- 
tion o for the daily variances X: 
R 20.08 


crc = 


ds 1.128 


DR = 
DR = 


= 17.80, 





Assuming the standard variance to be 
0, the 2¢ control limits for X are 

0 + 2 (17.80) or + 35.6, 
and the 3o control limits are 

0 + 3 (17.80) or + 53.4. 


The occurrence of one point outside 
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CONTROL CHARTS FOR VARIANCES IN PRODUCTION OF CARTONS 
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the 2¢ control limits in Exhibit 4 
should not be disturbing. Approxi- 
mately one in twenty points are ex- 
pected to be outside the 2¢ limits on 
the average. 

The spread of the control limits, 
with this method, depends upon the 
variation between the daily variances. 
It is assumed that the range between 
consecutive daily variances is depend- 
ent only upon chance causes. How- 
ever, these ranges obviously are due, 
to some extent, to real differences in 
the operation between days. Hence, 
the ranges tend to be larger and, in 
turn, the control limits wider, than 
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would result from chance causes alone. 
For this reason, 2¢ limits are usually 
preferred when the control limits are 
based upon ranges of consecutive daily 
measurements. 

Because real differences in the day- 
to-day operations are likely to inflate 
certain ranges of the consecutive daily 
variances, it is important that a care- 
ful job of rationalization be done. Ra- 
tionalization is applied to remove 
unusually large R values occurring 
because of day-to-day changes in the 
basic cause system. The steps in te 
tionalization involve the calculation of 
D,R and the removal of all R values 
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VARIANCES FROM STANDARD HOURS OF DAILY LABOR 





























DAYS x R DAYS x R 
1 — 4 14 —I8 
30 16 
2 26 15 —2 
14 27 
3 40 16 -29 
12 6l 
4 28 17 32 
1 13 
5 27 18 19 
17 30 
6 10 19 —i! 
5 28 
7 5 20 17 
14 it 
8 19 21 6 
20 8 
9 —I 22 14 
32 5 
10 31 23 19 
4l 10 
i —10 24 9 
23 33 
12 13 25 —24 
26 
13 —13 
5 
EXHIBIT 3 


above this limit. A new R is then cal- R are less than D,R. If many R’s have 
culated from the remaining R’s. These to be removed in the rationalization 
steps are repeated until all values of process, it is an indication that the 
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CONTROL CHART FOR DAILY LABOR VARIANCE 
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basic cause system is varying from day altogether reliable for setting limits 
to day, and the data probably are not for future control. 
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Applications of the Control Limits to 
Cost Control 

The common methods of calculating 
control limits have been described. 
How, then, do they fit into cost ac- 
counting procedure? One application 
is in the field of presenting cost infor- 
mation to various levels of manage- 
ment. It is usually impractical to plot 
the voluminous monthly (and weekly) 
cost data on control charts. Neverthe- 
less, the significant monthly cost de- 
viations should be highlighted. This 
can be done by first calculating the 
control limits for the monthly vari- 
ances. Each variance is then listed on 
the monthly report in, say, red, black, 
or green—depending upon whether it 
is above the upper control limit, within 
the control limits, or below the lower 
control limit. Such a procedure is 
a valuable aid in interpreting the 
monthly cost data. All too often man- 
agement spends time, money, and ar- 
gument in search of the cause of a 
variance which may be attributed to 
chance causes alone. 

As an aid to the control of costs on 
an hourly and daily basis, the control 
limits through the control chart play 
a most important role. Even though 
the monthly report is an integral part 
of most control systems, it is of lim- 
ited value from the control standpoint. 
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There is too much delay in waiting 
for such a report to indicate unfavor- 
able costs. Also, the monthly variance 
frequently represents the results of a 
heterogeneous set of operations and 
may actually typify none of them. It 
is difficult to locate the causes of ab- 
normal costs and place responsibility 
for them. The control charts correct 
this difficulty by letting the points on 
the charts represent homogeneous op- 
erating units. This chart places before 
the operator a picture of the cost fac- 
tors over which he has control, in 
units he understands, and at a time 
when he is able to correct poor opera- 
tions. Each point of the chart repre- 
sents the work of one man or one 
crew. 

There are too many activities in in- 
dustry today in which the operator is 
completely unaware of his achieve- 
ments. How many men would con- 
tinue to bowl for their health if a 
curtain were dropped as they released 
the ball? Everyone is interested in 
knowing his score in every activity in 
which he engages. Hence, it is not 
surprising to observe the many exam- 
ples in which the operator's interest 
and productivity have been increased 
when his cost (and quality) achieve- 
ments are displayed on control charts. 
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THE COST FORUM 


PRODUCT DISCONTINUANCE 
DECISIONS 


Editor, N.A.C.A. Bulletin: 


MUCH HAS BEEN WRITTEN and said re- 
garding the costing of products which are 
to be introduced to make use of idle ca- 
pacity or which may be obtained as by-prod- 
ucts. Various methods used to derive sales 
prices for such items have been reviewed 
many times. Most often, prices are based 
primarily on cost. However, when the job 
is done properly, direct and allocated in- 
vestment necessary to manufacture the 
products and the return thereon must be 
considered. The decision to produce and 
sell such products is but the beginning. 
Periodically (at least annually) earnings 
from, not only these but other company 
products also, should be analyzed to deter- 
mine whether or not anticipated earnings 
and return on investment are being real- 
ized. 
Frequently, when studying product earn- 
ings, it is deemed sufficient to relate costs 
and selling prices and, if the profit per- 
centage is more or less adequate, the situa- 
tion is considered as being satisfactory. 
The analysis should go much further. 
Earnings of each product should be related 
to direct and allocated investment which 
attaches itself to the various products, and 
a return on investment should be computed. 
Various returns being realized should be 
compared and a standard, perhaps 10 per 
cent to 15 per cent net return on total 
investment in each product, be set as nor- 
mal. Products earning less than the estab- 
lished minimum should be subjected to fur- 
the: review, with the idea of their possible 
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elimination so that more effort can be di- 
rected to higher profit earners. 

The analysis of whether or not to con 
tinue selling a particular product should be 
a more detailed one than simply computa 
tion of the investment return being made or 
the profit percentage being secured. Just 
as when a study is being made as to the 
profitability of introducing products which 
will make use of idle capacity or which 
can be obtained as by-products, it is neces- 
sary to think of incremental costs and give 
special consideration to these same factors 
when discontinuance of any losing or low- 
earner product is being evaluated. 

Loss of earnings is the important item 
in formulating a decision to discontinue a 
product yielding in unsatisfactory return on 
investment. If the product is not already 
losing money, any earnings being realized 
will disappear completely. Therefore, un- 
less some other product is substituted, the 
firm will suffer a financial loss. If, how- 
ever, the investment can be used elsewhere 
to bring about greater earnings than those 
lost, total earnings of the firm will be in- 
creased. A helpful procedure in the deter- 
mination of total loss of earnings and in 
determining also the investment which will 
be released because of product is discon- 
tinued, is outlined below. This computa 
tion will indicate the return which must be 
exceeded, using the recoverable investment, 
if earnings are to be augmented. 

To average earnings being realized by 
the product under consideration must be 
added any allowances for depreciation and 
obsolescence included in its cost, as well a 
any irreducible items of overhead which 
will have to be reallocated to other prod 
ucts. This will then be total expected loss 
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of earnings. From the expected loss of 
earnings must be subtracted taxes currently 
being paid, such as Federal income tax, to 
arrive at the net loss of earnings figure. 
The net loss of earnings will then be re- 
lated to investment recoverable, to deter- 
mine the return figure to be used in mak- 
ing the discontinuance decision. 

Recoverable capital consists of working 
capital, realizable value of direct invest- 
ment, value of allocated facilities and ad- 
ditional foreseeable investment. A factor 
often ignored, but nevertheless quite im- 
portant in computing recoverable capital, 
is that dealing with reduction in certain 
reserves such as those established for va- 
rious retirement plans and separation wage 
payments oftentimes given. Reduction of 
reserves will increase recoverable invest- 
ment, whereas any wage payments will re- 
duce capital to be made available. Once net 
recoverable capital has been so determined, 
it is related to true net loss of operative 
earnings, to arrive at the return on invest- 
ment to be used in deciding whether a 
product should be discontinued, and whether 
or not the capital which can be made avail- 
able might be more profitably employed 
elsewhere. 

It is, of course, recognized that the above 
explanation simplifies the situation. It 
deals with tangible financial factors only, 
whereas, any final decision must necessarily 
include intangible considerations which can 
be of greater importance than figures. 


GEORGE W. FRANK, Philadelphia Chapter 


INTEGRATED DATA PROCESSING AND 
COMMON LANGUAGE OFFICE 
MACHINES 


Editor, N.A.C.A. Bulletin: 


IT IS MOST ENCOURAGING that concerns 
like United States Steel, together with office 
equipment manufacturers, have been search- 
ing for a solution to our current and fu- 
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ture data processing problems. Their an- 
swer is integrated data processing. Modern 
business demands that many levels of man- 
agement receive an ever increasing amount 
of information. The time provided to 
process this data is being constantly re- 
duced. Each new demand results in in- 
creased office costs unless new techniques 
are developed to process more data and 
provide more information at the same or 
reduced cost. 

For many years, accountants, office man- 
agers and methods personnel have utilized 
various techniques and machines to simplify, 
combine, eliminate, expedite and improve 
office operations. These methods range 
from simple systems based on carbon pa- 
per to bookkeeping machine systems, 
punched card systems, reproduction systems, 
to electronic devices. However, the job is 
not complete. Today, most business proce- 
dures require humans to act as the trans- 
lating link between various pieces of office 
machinery. Data recorded by typewriters 
has to be copied to be indexed on a book- 
keeping machine or key punched into a 
tabulating card. Information provided by 
adding machines, desk calculators, etc., must 
be copied to be typed on the desired docu- 
ment. Independent office machinery re- 
quires manual operations to enter repetitive 
data. 3 

For this reason, there is little hope that 
independent units of office machinery can 
continue to solve many of the problems to 
be faced by the office of today or tomorrow. 
Integration of office procedures, so that data 
can be made self-perpetuating from the 
original operation through all subsequent 
processes, is now required. It is a system 
that offers a potential equal to that origi- 
nally presented by carbon paper and the 
first typewriters, adding machines, etc. In- 
tegrated data processing is a logical fore- 
runner to the maximum use of electronic 
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office devices. The concept of integrated 
data processing is to utilize a common lan- 
guage medium—the five-channel code 
punched paper tape—to mechanically proc- 
ess data through many types of office 
machines. Original data is recorded at the 
point of origin on machines which create 
punched paper tapes or cards, and then is 
processed, along with additional data, on 
machines which read and punch tapes. The 
five-channel punched paper tape was selected 
as common language medium because it is 
used in the communication field and be- 
cause communication is an important factor 
in most office and administrative operations. 

The common language of integrated data 
processing as defined by Mr. H. F. van 
Gorder of the United States Steel Corpora- 
tion is: “A recording medium that: (a) 
comprehends the twenty-six letters of the 
alphabet, the ten decimal digits and a 
minimum of special characters and func- 
tions (b) has the ability to directly mech- 
anize the transfer of raw data between office 
and communication machines manufactured 
by different suppliers.” The common 
language medium may be a continuous 
paper tape or a unit card containing the 
five-channe! punched code. The common 
language can be directly read and/or 
punched by many types of office equipment 
and can be mechanically converted to a 
medium (such as tabulating cards or mag- 
netic tape) that other machines will under- 
stand and process. 

Visualize an integrated sales procedure 
which mechanically perpetuates data through 
the following functions: Sales order and 
acknowledgment preparation, production 
scheduling and control, inventory control, 
shipping document preparation, invoice 
preparation, accounts receivable and sales 
statistics. What would it mean to a com- 
pany if data created at some point in this 
complex process could be mechanically 
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processed through all subsequent open 
ations? Manual copying operations with 
the resulting proof procedures, are elimi. 
nated. Much of the information used tp 
perform the above functions is the same. 
Common language office machines can proc. 
ess this information through all functions 
at speeds and accuracy in excess of what 
can be obtained on office machines many. 
ally operated by humans. 

Present common-language office machines 
are not basically new, except that some of 
them, for the first time, will now interpre 
and/or create the common language me 
dium. Communication equipment, such a 
teletype and telegraph, have used punched 
paper tape for years. There are typewriters, 
addressing equipment, and tape-to-card and 
card-to-tape converters on the market now 
which will read and/or punch the common 
language medium. Common language add. 
ing machines, desk calculators, bookkeep. 
ing machines, etc., will be available in the 
near future. 

Integrated data processing has been de 
scribed as “integrating the office for elec 
tronics.” However, it is probably mor 
than just a temporary solution. It may bea 
complete, perhaps final, answer to the data 
processing problems faced by many com 
panies today. Integrated data processing, 
common language machines, and punched 
paper tape are new and significant terms 
which are here to stay, as additions to the 
terminology of the office workers. 


ROBERT A. RIETZ, Milwaukee Chopier 


OBTAINING RELIABLE MATERIALS- 
HANDLING COSTS 


Editor, N.A.C.A. Bulletin: 


ONE OF THE MORE SERIOUS PROBLEM 
confronting the cost accountant and om 
which is growing in complexity is the 
problem of determining materials-handling 


N.A.C.A. BULLETIN 





1. Convir 
counti: 
format 
terials- 
tion is 
tion a 
expens: 
import. 
minatic 

2. Overha 

classify 

moving 

If acc 

handlin 


JUNE, 1 








$ with 
elimi- 
sed to 


n proc. 
actions, 
f what 


ome of 
\terpre: 
ze me 
uch as 


writers, 
rd and 
et now 
ommon 
ze add. 
okkeep- 

in the 


ren de- 
or elec. 
; more 
ay bea 
1 data- 
y com 


yunched 
t terms 
; to the 


ALS- 


OBLEMS 
nd on 
is the 


LETIN 





costs. Although the cost accountant may 
be well equipped for determining labor 
costs through the use of many payroll de- 
vices and for identifying overhead expense 
by means of elaborate budgets, there is 
only a slight possibility that his systems 
offer any concrete information on costs of 
handling materials. The cost accountant’s 
inability to reflect properly the effect of 
materials-handling charges has been a topic 
of discussion and a subject of many articles 
by authorities associated with the Materials- 
Handling Society. 

The author of one such article criticized 
present reporting of materials-handling 
costs by accountants and cautioned readers 
to approach operating figures compiled by 
an accounting department “as carefully as 
you would approach a mad dog or a rattle 
snake.” Such a lack of confidence may 
seem shocking to the accountant but, never- 
theless, the author of them felt he was 
justified in making the statement. He had 
found that the materials-handling cost fig- 
ures he received varied widely depending 
on the accounting, concepts used. It was 
the old story of figures carried to four deci- 
mal places but containing elements of costs 
arbitrarily determined and arbitrarily pro- 
rated. Similar opinions are shared by many 
materials-handling personnel. 

The job of rendering this opinion unjus- 
tified should represent a challenge to every 
accountant. I believe it can be done 
through the following measures: 


1. Convince the skeptics that good ac- 
counting systems do contain the in- 
formation needed for determining ma- 
terials-handling costs. If this vu He 
tion is not compiled as a normal func- 
tion and may be buried in overhead 
expense figures, it is possible to extract 
important facts necessary to the deter- 
mination. 

2. Overhaul labor reporting systems to 
classify all labor connected with the 
moving, handling, or storing of materials. 
If accounting practice treats material- 
handling as overhead, be certain that 
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every important element of this phase of 
cost can be segregated and identified 
by operation. 

3. Expand the chart of accounts to accom- 
modate and identify materials-handling 
costs. This includes establishing sepa- 
rate accounts for depreciation of ma- 
terials-handling equipment, repair and 
maintenance of such equipment, and 
maintenance of storeroom and shipping 
and receiving departments. 

4. Work. closely with materials-handling 
personnel when evaluating accounting 
data to be adapted to theories ad- 
vanced by this group. Because of the 
rapid strides being made in the han- 
dling, moving, and storing of materials, 
it is entirely possible that the account- 
ant may have to be educated to the 
concepts being developed and passed 
along by experts in the materials-han- 
dling field. 

5. Report materials-handling costs in meas- 
ures which make them of the greatest 
personal interest to the individuals re- 
ceiving the information. Costs can be 
related to number of employees, ratio to 
finished product, per unit of finished 
product, per hour cost, area cost, dis- 
placement size, etc. 

6. Recognize the importance of materials- 
handling and the possibilities it offers 
in cost savings. 


Experience and analysis has enabled the 
accountant to furnish acceptable and ac- 
curate cost information on all other phases 
of the industrial operation. With the 
proper application of the foregoing points, 
materials-handling costs will present no 
exception. : 

FRANK J. WAGNER, Muskegon Chapter 


OIL PRODUCTION ILLUSTRATES 
PLACE OF INCOME TAX 
AS A COST 


Editor, N.A.C.A. Bulletin: 


THERE ARE SOME ACCOUNTANTS and 
many economists who will argue that in- 
come tax should not be considered in mak- 
ing “pay out” calculations for corporate en- 
terprises, because income tax represents a 
division of profits to the Government, simi- 
lar to the devision of profits represented by 
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dividends to stockholders. I believe this 
theory to be unsound, as income taxes are 
a cost of doing business which must be 
provided for by corporations in much the 
same way as with any other cost. Although 
income taxes are a proportion of net tax- 
able income, it is misleading to hold that 
this expense is comparable to distributions 
to stockholders simply because the amount 
of it is determined by reference to net in- 
come. This is particularly evident when 
we consider the wide variation which exists 
between the statutory net income for in- 
come tax purposes of oil and gas com- 
panies and their book net income which is 
available for payment of taxes and divi- 
dends and retention in the business. 

The principal benefit to be obtained 
in using income tax as a cost factor in 
“pay out” statements lies in evaluation of 
the relative merits of capital expenditure 
projects to determine: 


1. Should the money be spent at all? 
2. Should it be spent in the proposed way? 
3. When should it be spent? 


Since all corporate budgets must be pre- 
pared with consideration to maintaining a 
reasonable, normal balance between funds 
available for investment in the business and 
funds available for dividends to the stock- 
holders, “pay out” statements are com- 
monly used to weigh the relative impor- 
tance of capital projects which may be pro- 
posed. (Certain projects are operating 
necessities, such as repairs required to 
maintain production. With this type of 
project we are not concerned, as in such 
cases the “pay out” statement, itself, is 
largely of academic interest.) Application 
of the income tax factor frequently pro- 
duces a startling change in the apparent 
relative merits of projects which are being 
compared. The effect of the income tax 
factor increases as the tax rates increase 
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and reaches a peak in periods of exag 
profit taxes. 

In the oil and gas business, the activity 
of drilling development wells generally 
will have a faster “pay out” after taxg 
than any other type of capital expenditure 
This is due to the tax credit in the fry 
year resulting from deduction of intangible 
development costs, and the subsequent de 
duction for percentage depletion. Th 
petroleum industry has drilled many d 
velopment wells which might never hay 
been drilled had the income tax credit fo 
the intangible costs not been considered iy 
the “pay out” calculation. These includ 
many marginal wells which would hag 
shown a doubtful “pay out” without coo 
sideration of the tax saving. 

Use of income tax as a cost factor in 
“pay out” calculations in connection with 
development drilling programs is also of 
assistance in planning the drilling program 
to result in the minimum possible percent- 
age depletion loss arising from application 
of the fifty per cent net income limitation. 
This can be demonstrated by a simple illus 
tration. 

Operator A has a proven tract of 160 
acres on which one well has been drilled 
during the year, with three more wm 
drilled locations. By drilling the three re 
maining locations in the current year, Op 
erator A is able to get the full benefit of 
percentage depletion in the second year. 
If he were to drill only one more well in 
the current year and postpone two wells 
until the following year, it might be fore 
seen that his property would have a neg 
tive net income and consequently no per 
centage depletion in either year. 

Consideration of the tax factor has als 
enhanced the “pay out” attractiveness o 
facilities constructed under certificates of 
necessity. In planning the original desig 
of processing and refining plants, som 
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times it was found to be desirable to con- 
sider the possibility of obtaining a neces- 
sity certificate with a high percentage of 
certification. For example, a natural gaso- 
line plant capable of manufacturing lique- 
fied petroleum gas mixtures and natural 
gasoline probably would not have received 
as favorable certification as a more versa- 
tile plant capable of producing blending 
stocks for use in the manufacture of high 
octane aviation gasoline. With some addi- 
tional expenditures the former plant might 
have been constructed to produce blending 
stocks which would sell for a higher price, 
as well as qualify the plant for higher cer- 
tification. 

On the other side of the picture, intro- 
duction of income tax as a cost factor in 
“pay out” calculations tends to place in a 
less favorable light the “pay out” of such 
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projects as uncertified refinery units, pipe 
lines, bulk plants, and service stations. Such 
projects must bear the full burden of tax 
on the net income which they contribute to 
the corporation, without the benefit of sub- 
stantial statutory deductions in the early 
years of their life. 

The income tax position of the corpora- 
tion is likewise an important factor to be 
considered in determining the over-all mag- 
nitude of the exploration program to be 
undertaken. Before deciding what amount 
is to be budgeted for exploration, it is 
necessary to have an estimate in total of 
the tax effect of proposed exploration ex- 
penditures. However, due to the uncer- 
tainties of success or failure, it is not prac- 
tical to make reliable “pay out” calcula- 
tions for individual exploratory projects. 

DONALD R. BOGGS, Houston Chapter 
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